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PREFACE. 

A COBREC-P ddJ arcurale knowledge of AtUhmolic la ona 
«f Ihe most ioiportint elenuDta of • liberal or practical «du. 
cation. Tin pubiio ehould, thorefope, receive witliindulgenco 
every BttPmpt that miy be nude to improTe Uiii deportment 

Tlie Eltmsnliiry Trsitise, wliich is here preaanled, hf 
befln prepnrrd wilh cire, though the author by no meani in- 
dulge the belief that it ie frea frdin faulla. Ila hu andeiT. 
<nreil In render the subject aa plaiu at it ii cupabie of being 
mnAe, ind, at the aune lime, lo traU it m briefly u pouible. 

I'lie reuons for moil uf lliu ruks are given. It wu not, 
hswcrer, thnitgbt best lo demonittrale the rules for the ex. 
(raotiau nf rnulx, nurlhut for Tinding the sum of a geametri. 
cal aeriea. 

The name, Compound Number*, which hu heretafora 
boen given to aii Dumber) in which the kind of unit ia tt- 
preaied, haa been changed to that of Denomiiiate Numben. 
Thit change haa not been made with an; ambition* apiiit of 
innoTOIion, but because it is deamed an iiDproTemeDl. Itii 
not easy to form an idea of what ia meant by tlie lenn, Com- 
pound Number, and especiallj lo, when we find it applied to 
■uch numbers as £3, $'i, 'ii. Why is £3 a compoand num- 
I»r any more Ihan 3 7 If il be answered, that £3 is composed 
or compounded of three single pounds, that does not remoTe 
the difficulty, for 3 ia aluo composed of tbieg uniti 1. Ii 
it not then the better way to call the first a denominate num- 
ber, and Ihe other a simple number, aa is done in ^ 71. 

Mr, Ilasler. in hia Arithmetic, hua ealled thi* class of 
numbers , Denominate Fractiont, 

Some of tha examples in the Rule of Three, and most of 

< tliose at tbe end of tha book, have b«BU «\ee\iB& JTom VpOf 

toot Mad Waltingame'a ArilhmaliiM. 

Miiilaty Acadtnty, 

W,H Point, Juig. 1833. 



0rO6EBTIO!fS TO TEACHEItB. 



The first object has been to fbc in the min^ of the 
pupil a dear idea of a unit* this being regarded as 
the basis of all correct knowledge of Arithmetic. 

Each subject is dirided into sections, and at the 
end of the subject, a series of questions is appended. 
All the questions which refer to the same sectioui 
are arranged together, and are intended to suggest 
to the papil all that he is requised to learn from thi 
pafticular section to which they refer. 

The pupil should be able to answer all the quei« 
tions in his ov^n language, and to understand per- 
fectly the reasons of the answers. 

The parts to be committed to memory are printed 
in Italic, to distinguish them from those parts diat 
are merely explanatory. 
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ARITHMETIC. 



IXTROBIICTIOM. 



Ill 



T. 'Every thing which ainnis of increase ot di- 
minution ia called qiianiity. 

H. Quaailiies are made up of paita. Thus, six 
apples is a qua,ncity which is made up of six single 
apples ; ten trees is a quanrily made up of tea in- 
dividual traes ; and fifteen peaches Is a quanlilj 
made up of fifteen single peaches. 

in. In the classes of natural olnects, such as 
horses, sheep, apples, trees, peaches, flee, one of the 
species, or kind, is called the unit of the quantity. 
Thus, one apple is the unit of the quanti^ six ap- 
ples; one tree is the unit of the quantity ten t^ee^ 
and one peach the unit of the quantity fifteen , 
peachei. 

IV. There are other quantities, besides the classes 
of natural objects, which are also made up of parts. 
For example, ten feet in length is a quantity which 
is made up of ten separate feet; six pounds of tea 
ia a quantity made up of six separate parts of one 
pound each, and four hours of time is a quantity made 
up o( four separate hours. 

V. We can conceive of a quantity only by com- 
.paiing it with another quantity of the same kind, 
-wkos* value is fixed and known. Thus, when we 
speak of the distance ten feet, we are only able la 
conceireof it, by first knowing the \etvgftiolHftft\wi^i 
and then uoderstanAiag thai this \etig^ mK^^it^KA- 

off" tea times in the given distance Wn. feo\. '^f^*'^ 
" speak of six pounds of lea, we \mi,«W> 



8 INTRODUCTION. 

it is sui'h a quantit}' as comes from mixing six r^epa- 
rate pounds together. When we speak of four hours 
of time, We mean a duration four limes longer than 
one hour. 

VI. In each of the ahove cases we compare the 
quantity spoken of with a quantity of the same kind, 
whose value is known. This known value is call- 
ed the tinit of the quantity ^ and is one of the equal 
parts of which the quantity is made up. 

VII. In the examples above, one foot is the unit 
of the distance tea feet ; one pound of tea is the unit 
of the quantity six pounds of tea, and one hour the 
.unit of the quantity four hours of time. 

VIII. Numbers are the expressions for several 
things of the same kind : and they show how many 
times a quantity contains its unit. Thus, when we 
say tihree trees, the number three expresses three 
things of the same kind : or if we say six pounds 
of tea, we understand that the quantity six pounds 
of tea contains its unit one pound, six times. 

IX. In numbers, one is the ihost simple unit. 



QUESTIONS. 



. 2. What IB quaotity ? 

II. How are quantities made up? Of vehat Is the quantitj 
six apples made up ? — ^ten trees ? — ^fifteen peaches ? 

III. In the classes of natural objects what is one called ? 
What is the unit of six apples 7— Of fifteen peaclws 7 

IV. Of what is the quantity ten feet made up?— -Six pounda 
of tea ? — Four hours of time ? 

V. How do we conceive of a quantity ? — How do we con- 
ceive often ff»et ? — Of six pounds of tea ? — Of four hours of 
time? 

Vf . What is the known value called ? What is it 7 
fy^^ WAiU u the unit of the diilanoe U& {m1'\-^ %\x 
^J^ of tea. ?-^Offour hours of time 1 

^,^^*' «ii8 numben 1 What do Ibey Wkvov \ 
w»«/ it, the moat aimpla unit? 
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ARITHMETIC. 

i of numbers, ll is b 
I teience and an art. 

science, wlien it explains the nature and 
* properties of numbers ; and an art, when it tieatE of 
the best methods of using them. 

4 2. In Arithmetic, numbers are expressed by cer- 
laiD characters, called figures.* There are ten of 
these eharaeters. They are 

' which is called a cipher, or Naught, 

One, 

Two, 

Three, 

Four, 

Fire, 

Six. 

Seven I 

Eight, 

Nine. 

L# Ttmt. — Thnro it annlhct melhod eMei ths Ronuo, in 
-wliich, liuinb«n in reproicnted by IMUrs ; I repcoHnl* one, 
V Sva, X tin, L GAy, C aat bundnd, DSr» hundred, lie. 
TABLE. 
Silly 
Beirsnly 
Eighty 
Ninaly 
One hundrad 
Two hundred CC. 
Three hundrsd CCC. 
Four LundrBd COCC. 
Vive handrad D. 
Six hundred DC. 
Htven hundied DCX>. '' 
Eight hundred llOCO 
.... . . i^cCO 

M. - 



Two 
Three 



nw 



nil. or IV. 



LXK. 
LXXX. 
L3£X)tX.orXC. 



Eight VIII. 
Nine Vim. 
Ton X. 

Twenty, XX. 

"-raf/v XXX. 



S 3. The cliaracler is used lo denote the iib- 
pence of k thing. As, if we wislied to express by 
figures that there were no apples in a basket, we 
should write, the number of apples in ihe basket is 
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llinia lhing« 


or three unit.. 
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tout tiling. 


nr f\mr unit.. 


5 ,. 


five thing. 


or fite units. 
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.ii thinga 


or .ii unit.. 
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■BTfln things 
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eight things . 


«r eiiht unit.. 


9 


nine thing. 


or nine aniU. 



4 4. If we wish to express the number ten, we 
have no separate character for it. We must com- 
bine the characters already known. This we do by 
writing on the right hand of the 1. Thus, 
10 which is read Ten. 

This 10 is equal to ten of the units expressed by 1, 
It is, however, but a single ten, and in this sense 
may be regarded as a unit, the value of which is 
ten, times greater than the unit expressed by 1. 

4 5 When two figures are thus written by the side 
of each other, the one on the right is called the ptaee 
of unit!, the other, the place of tens, or units of the 
tecond order ; and each unit of the second order tf 
equd to ten units of the first order. 

4 6. When units simply are mentioned, unils of, 
the first order are always 

T<ro tsm, or twentjp, a 
Three (ens, or Ihirtj'. 
Four lene, or tort]', 
Five tcDi. or lift}', 
Six team, or tizty, 
Saraa lean, or seventy, 
^(rA( lena, or eighty, 
I JVioB lona, or ninetj. 




II 

4 7- The intermediate numbers between 10 and 
SO, between 30 and 30, la:, may readily be eipreis- 
ed by cotiBidering the tens and units of which they 
■re composed. For example, the number twelve is 
componed of one ten and two units. It must there- 
fore be written by writing- 1 in the place of tens, 
and 2 in the place of units ; thus, 

Eighteen hu 1 t«n and S nnitf. and ia written 
Twealy five hu 3 tena and five unha. and ia • 
Tbiit; aaven hae 3 tfina 7 units, and is writtei 
Fifty four has 5 lens ind i imiU, and ia writU 
Eighty nine liaa 8 lens and 9 unila, and ia wri 
Ninety nine has 9 tens and 9 onita, and is wri 

^8. In order to express one hundred, ( 
of tke second order, we have to form a new combi- 
nation. 

It is done thus, . - - . )00 

by writing two ciphers on the right of 1. This num- 
ber is read, one hundred- Now this one hundred 
expresses 10 uni/i of the lecond order, or one AiH»* 
dred wtits ofihefint order. But the one bundled 
ia but a.n iiidipidiuU kuTtdred, and in this light may 
be regarded as a unit of the third order. 

^ 9. With these combinations all the numbers 
between 1 and one thousand may be expressed. 

For example, in the number three hundred and 
seventy five, there are 3 hundreds, 7 tens, and 5 
units. We are, therefore, to express 3 units of the 
3d order, 7 units of the second order, and i « J 
Softhelst. Ill 

Hence we write - - - 3 7 5 

In the number eight hundred and ninety nine, 
there arc 8 units of the 3d order, 9 ot \i\& ^ %*^ 
3d, and 9 of the 1st. iW 

It ia wiittea - - . . ?>.**" 



12 NtyMBRATION AND NOTATION. 

In the number four hundred and ^.ix, there aje 4 
unht of theddorderiOoftheSd, ttnd6 ^ « 5 
of the lit, ' JIa 

It js written - - - - 4 5 

«• • ■ ■ . 

i 10. To express ten v^its of the dd orderi or one 
thousand, we form a new Ci^nibination by wTitip| 
three ciphers on the right of 1 ; thus - 1000 

Now, although this thousand expresses one thou- 
sand units of the 1st order, it is, neTertheIes4» bot 
on$ single tkoutemdf and may be regarded as « nnit 
of the 4th order. 

Proceedi^ig in this way, we may place as many 
figures in a row as we please. When so placadL we 
conclude : 

Ist That the same figure has difei^tnt values ac' 
cording to the place which it occupies, 

3d. That counting from the right hand tovoaris 
the left, the first place is the place of units; the se- 
osfnd^ the place of tens ; the third, the place of hun- 
dreds; the fourth, the place of thousands, ^c, 

3d. That ten ujiits of the first place are equal to 
one unit of the second place ; that ten units of the 
second place are eqtud to one unit of the third piace; 
that ten units of the third place are equal to one unit 
of the fourth place ; and so on, for places farther to 
the left, 

Wl. Expressing numbers by figures is called 
Notation. Reading the order of their places, cor- 
rectly, when written, is called Num(eration. 
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IJUMEPATiON A.ND HOTATIOK. 



^ 12. The words at the head of ihe numeration 
table, units, tens, hundreds, Ice, are equally appiici> 
ble to all numbers, &nd must be committed to memo- 
ry, after which, the pupil may read the Table. 

To maks the reading of figures easy, they are o^ 
ten separated into periods of three figures each, 
counting from the right hand. 

The aiflerent lines of the table are thus read. 
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NUHBBATWN iSHt mTATION. 



1. Write four, in figuroe. A7iS. 4. 

2, Write four tens, gr forty. Ans. 40. 
a Write four hundred. Ans. 400. 

4. Write four ihousanil. ^7«. 4000. 

5. Write forty ibon^and. AiiS. 40,000. 

6. Write four hui.ilred tiiausand, Ans. 400,000. 

7. Write four iniUions. jiw. 4,000,000. 






I These examples show us very clearly lliat 
same signilictinLflgure will express difle 
accoriUug to the place which ii occupie 

; 8. Write sis hundred and seventy-n 

I Ans. 679. 

I 9. Write six thousand atid twenly-one. 

I 10. Write two thousand aild.forty. 

'! 11. Write one hundred and five thousand, and 

ser«n. 

,i 12. Write three billiona. 

13. Write ninety-five quadrillions. 

14. Write one hundred and six trillions, four thou- 
imnd and two. 

i 15. Write fifty-nine trillions, fifty-nine billions, 

Wlynina miliions. fit\y-nine thous&nds, fifty-nine 

hundreds, and iifty-nine. 

' 16. Write eleven thousand, eleven hundred and 

teJeven. 

] After wriling each of the examples let the pupil 

I'Auraerale it. 



QUESTIONS, 

4 1. Of what does AriHimctic Ireal7 
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xprpBs ^ What arc Ills njna c'liei t 

unle chnrttGtor I'grtenJ How do ^ 
w inanv units I is il aqaal 1 May 1 
111? Of whm order; 
iites ate writleii b; )ha eido of am 
ce on t)ie riglil callnd ! The place ' 



i i. When f 
olhei, what il the p 
the loft T 

4 G, When iinita i 

i 7. Of ivliat is IDe numoer i^ maae up f albo, lo, 3 
37, 54, 69, B9. 

i e, How do jou eipreas one hundred ? To how nu 
•unitaof the9dDnJ8rUitequnl7 Tohowinuij' of the fl 
order T Ma; it be considered a single unit 7 Of whal i 

4 9. With tbe!>e coiiibinntians whatinumbers cB.n be i 
■preMod r Of what is the number three hundred and aevl 
ty.five composed ( The number eight hundred and nins 

^ 10. To whaliUB tanunita of the 3d ordor equal? Qi 
do you eiprenB them 7 May thia be conHidered a single UD 
Of what order ? May uny number of figures be written 
a row ? When so placed what do you conclude ? 

4 11. What ia Notation? What Numeration 7 WU 
way do you numerate ? What is the Srst place called ? W1 
the 3d 7 What the 3d : 4th, &c. 



ADDITION OF SIMPLE NUMBERS. ; 
4 13. John has three apples anil Charles has tw 
how many apples have they between them ? 
Every ooy will anBwer.five. 
Here, the single apple is the unit, and the numb 
five contains as many units as the two numbers thi 
and two. The operation by which this result is t 
tained is called addition. 

Addition is the uniting together of several im 

itri, in sack a way, that ail the units which they o^ 

" aa^ ie esyiressBd by a single wawber. 

mber is called the sum, oj sum,^ 
bers. Thus 5 is 
•d bv John and ChaxVea-^ 




OF THE SIGNS. 

i 14. Tlia sign +, ia called plus, which signifies 
more. When pineed between two numbers it -de- 
notes that they are lo be added together. Thnc, 
3+2 denoles ihat 3 sod 2 are lo be added together. 

The sign = ia called tde aign of equality. iVhen 
placed between two numbers it denotes tlial ihey are 
equal to each other. 

Tbna, 3+2 = 5. \Vlien the numbers are small 
we generally read ihem, by saying, 3 and 2 are 5. 

^15. Beforeaddinglargenuinbeia the pupil should 
Tie able to add, in his mind, any two of the len fig- 
■urea. Let him commit to memory the following table. 





ADDITIOIV 


TABLE. 




3+0= 2 


3+0= 3 


4+0=. 4 


5+0= 5 


■2+1= 3 


3+1= 4 


4+1= 5 


S+l= 6 


a+8= 4 


3+2= S 


4+2= 6 


5+2= 7 


■8+3= S 


3+3= 6 


4+3= 7 


5+3= 8 


9+4= 6 


3+4= 7 


4+4= 8 


5+4= 9 


'S+5= 7 


3+6= 8 


4+6= 9 


5+5=10 


2+6= 8 


3+6= 9 


4+6=10 


5+6=11 


2+7= 9 


3+7=10 


4+7=11 


5+7=12 


•2+8=10 


3+8=11 


4+8=12 


5+8=13 


a+9=ii 


3+9=12 


4+9=13 


6+9=14 


6+0= 6 


7+0=' 7 


8+0= 8 


9+0= 9 


6+1= 7 


7+1= 8 


8+1= 9 


9+1=10 


6+2= 8 


7+2= 9 


8f2=10 


9+2=11 


6+3= 9 


7+3=10 


8+3=11 


9+3=13 


8+4=10 


7+4=11 


8+4=12 


9+4=13 


«+S=ll 


7+6=12 


8+5=13 


9+5=14 


6+6=12 


7+6=13 


8+6=14 


ftA-^=\5. 


6+7=J3 


7+7=14 


8+7 =\5 


«,-vn=\«» 


6+8=14 


7+8=15 


8+8=\?i 


V " 


ie+9=is 


7+9=10 


S+ft=Yl 


-■ 
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2-f3= how many? 

1+2+4= how many? 

2+3+6+1= how many? 

6+7+2+3= how many ? 

1+6+7+2+3= how many! 

1+2+3+4+5+6+7+8+9= how many? 

EXAMPLES. 

Add 894 to 637. 

Write the numbers thus 894 



637 



And draw a line beneath them — — . 
Then add the column of units 11 
tens 12 



hundreds 14 



Sum total 1531 - 

In this example, the sum of the units is 11, whkk 
-cannot be expressed by a single figure. But 11 tinito 
are equal to 1 ten and 1 unit ; therefore, we set down 
1 in the place of units, and 1 in the place of tens. 
The sum of the tens is 12. But 12 tens are eqail 
to 1 hundred, and 2 tens; so that 1 is set downia 
the hundreds place, and 2 in the tens place. The 
sum of the hundreds is 14. The 14 hundreds aie 
-equal to 1 thousand, and 4 hundreds ; so that 4 is set 
down in the PJace of hundreds, and 1 in the place of 
thousands. The sum of these numbers, 1531, if 
the sum sought. 

The example may be done in another way, thus : 
Having set down the numbers, as before, 
we say, 7 and 4 are 11 : we set down 1 in 
the units place, and write the 1 ten under 
i^e 3 in die column of tens. We then say, 
' io 3 ia four, arid 9 are 13. ^^ «ia 

hiee in the tens place, axi^ ^^mXA^QBftV 
hr the 6 in l\ie cc^mn oi \«atoft»* 




SIMPLE NDMBSKS. 

We then add ihe 1, 6, and 8 together, Tor the hi| 
ileds, and find ihe entire sum 1531, as before. 
Wliea the sum in any one of the columns e: 
JO, or an eiacl number of lens, the excess m 
mitten down, and a number equal to the number q 
lens, added lo the next left hand column. 
, This is called carrying to the -next column. 
^mber lo be carried may be written under the ci 
|mnn or remembered and added in the mind. Froi 
ihese illustraljons we deduce the following general 1 

h Rl'LE. 
I 416. I. Set dovnt the numbers to be added so thai \ 
jlimls shall be under units, tens under tens, hundreds 
lender hundreds, J^c. and draw a line beneath them. 
II. Begin at the fool of the units column, aTid 
hdd up the figures of that column. If the mm can 
|e expressed fry a single figure, write it beneath the 
I the units place. But if it cannot, see how 
y tens and how many units it amtains. Write 
n the v.nUs in the units place, and carry as many 
p the bottom figure of the lecond column as there were 
It in the sum. Add up that column : set down the 
n and carry lo the third column as before. 
^III. Add each column in the same way, and set 
n the entire sum of the last column. 



. What i 



the 



of the numbei 



4 Sum 110012 SvimW! 
I isl, 2d and 3d exaxa^iAea, i^« 
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written under the sums express the numbers to 1 
carried from one column to the other. Thu^ / 
the 3d example, ] is to be carried from the Ist colurn 
to the 2d : 1 from the 2d to the 3d : 1 from tl 
3d to the 4th: 1 from the 4th to the 5th: 2 froi, 
the 6lh to the 6th : and 2 from the 6th to the 7tfcj^ 
Beginners had better set down the numbers to bi^ 
carried, as in the 3d example. 

PROOF OF ADDITION. 

^ 17. Begin at the right hand figure of the upper 
line, and add all the columns downwards, carrying 
from one column to the other, as before. If the two 
results agree the work is supposed right. 

SECOND PROOF. 

^ 18. Draw a line under the upper number. Add 
the lower numbers together, and then add their sum 
to the upper number. If the last sum is the same 
as the sum total, first found, the work may be re« 
garded as right. 

QUESTIONS. 

§ 13. What ii addition 7 What ii the single number call- 
ed? • :, 

§ 14. What ia the sign of addition ? What ii^ ealled 7 
What does it signify ? When placed between two numbers 
what does it express ? Express the sign of equality. WhAa 
placed between two numbers what does it show ? Giw aa 
example. 1 

§ 16. How do you set down the numbers fbr additioiiT 
Where do you begin to add ? When the sum of a colona 
can be expressed by a single figure what do jon do ? Wksii 
it cannot, what do you add to the next column ? Whenjott 
MddAr the tena to the next column, whit iaitoalled? mul 
^ fwsmtdowa when yaa come to t\i«\aii^ «cftnBissv^ 
' von prora addition 1 
va prO¥« addition b^ ti» ^wrtOwA^ 



^^8 


(2.) 


(3.) 




223451 


23456 


^^^SO 


67890 


78901 


^tr-gr 


8762 


23456 




340 


7890! 


17 


350 


23456 


327 


78 


73901 


Sum ^»0H7 


Sum 99755 


Sura 307071 


4S09 


77410 


283615 


Proof 39087 


Proof 99756 


Proof 307071 


(4.) 


(5.) 


(6.} 


672981043 


91278976 


8416785413 


67126459 


7654301 


6915123460 


39412767 


876120 


31810213 


7891234 


723456 


7367985 


109126 


31309 


654321 


84172 


4871 


37853 


72120 


978 
100570011 


2685 


787676921 


15371781930 



Add 8635. 2194, 7421, 5063, 2196 and 1245 
igelheT. Ans. 26754. 

fi. Add 246034, 298765, 47321, 68653, 64218. 
B76. 9821 and 340 together. Atis. 730528. 

». Add 27104, 32547, 10758, 6256, 704321, 
90^1, 2787316. and 2749104 together. 

Am. 7047897. 
lli.Add 1,37, 29504. 6790312. 18757421 and 
Ula^er. Am. 25577540. 

'II. Add 562163, 21964, 56321. 18536, 4340- 
MHlfSS together. 



APPLICATIONS. 

1. How many days are there in ilie twelve 
Aat months? January has 31, Fehruary 23, , 
31, April 30, May 31, June 30, July 31, Augi 
Sepiemher 30, Oclnber 31, November 30, tn 
cember31. 



. A merchnnt on 
jwes A 60 dollar 
10 D 100 dollar; 



lellling his 
fi 1.50 doUti: 
How 



:h doc 



A>is. 550 doU 

3. What h the inlal weight of seven ca 
merchandise, vix. Ho. 1 weighing 960 p 
No 2, 725 pounds. No. 3, 830 pounds. No. ■ 
pounds, No. 6, 6ilS pounds. No. 6, 569 pouni] 
7, 987 pounds ? 

Am. 5567 poM 

4. A man borrowed k sura of money and p 
part 267 dollars, and afterwards paid ihe remi 
325 dollars : How much did he borrow 1 

Ans. 592 dM 
6. At the Custom Hou.w, on the first day of 
there were entered 1800 yards of linen ; on th( 
S500 yards; on the 25th, 600 yards; on tl 
following, 7500 yards ; and on the three las 
of ihe month, 1325 yards each day : What w 
whole amount entered during the month ? 

Ajis. 16375 y« 

fi, A farmer has his Uve stock distributed : 

following manner ; in pasture No 1, there 

, 14 cows, 8 oxen, and 6 colts j in pi 

^4 colts, ti cows,9Bc*Vj«»» 

■ ; in pftBWie"So. V^aSR 



■ SIMPLE NUMBEB! 

' teach live itot^k had he of each kind, anci huivmany 
head had he altogether 1 

AiK. 8 horses, HO cows, 9 oxen, 
12 coll!, 3« calves, 17 head of 
vounff cattle, and 320 sheep. 
'Total live stock, 421 head. 
. Wlial is the iiilerval of lime between a irans- 
on which liajipeiied 125 years ago, and one that 
will happen 267 years hence ? 

Ans. 392i,ear.t. 
. An army conaista of 4000 foot aaldiers, 40O6 
cavalry or horse, 3093 ariillery-men, 1224 riflemen, 
1400 pioneers and 200 miners : Whal is the whole 
Qumher of men in the army ? 

Ans. 13923. 
. The mail route from .Albany lo New-York is 
' 144 miles, from Nt'vv-York to Philadelphia 90 miles, 
from Philadeiphia to Baltimoro 98 miles, and from 
Baltimore to Washington Citv 38 miles. Whal is 
the distance from Altony to \VBshington ? 

Ans. 370 miles. 
10. Suppose a man were bom on ihe Ist of Janu- 
-«[y, 1795: when wilt iie be 85 years old? 

Ans. Ill 1890. 
, A man dying leaves his only datifrhler nine 
/hundred and ninety nine dollars, and to each of threa 
5 iwo hundred dollars more than he left the 
daughter. What was each son's portion, and what 
'he atuouiit of the whole estate ? 

, S Each son's part 1199dol]s. 
^"^- ( Whold estale 4596 dolls. 
12. Whalwaslhe whole number of inhahitanls in 
he United States in IS30 ; there tern?, wv ^■k«* 
»9,fl55; New Hampshire aegjaS", Nws 

30.6SS; Massachusells 610,408-. ^'noift ^ 

,JM; CoiMeclicmaB7,»a|HL^w >t oiVXa" 
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New Jersey 320,823; Pennsylvania 1,348;K 
Delaware 76,748; Maryland 447,040; Vlrgi 
1,211,405; North Carolina 737,987 ; South Cai 
na 581,185; Georgia 516,823; Alabama 309,IR 
Mississippi 110,357; Louisiana 215,739 ; Teni 
see 681,904; Kentucky 687,917; Ohio 937,9 
Indiana 343,031; Illinois 157,445; Missc 
140,455; Michigan Territory 31,639; Arkar 
30,388; Florida 34,730; District of Colun 
39,834 ; Naval Service 5,602. 

Alls. 12,840,54C 




SUBTRACTION OF SIMPLE NUMBER 

M9. John has 6 apples and Charles has 4. £ 
many more apples has John than Charles ? 

Am. 2 

Two is called the difference between the num 
of apples which John has, and the number of ap] 
which Charles has. 

§ 20. Subtraction is finding the difference betu 
two unequal nwnbers, 

^21. The larger of the two numbers is called 
minuend^ the lesser is called the subtrahend^ \ 
their difference is called the remairider. 

^ 22. The sign — , is called minus, a tenn 8i| 
fying less. When placed between two numbei 
denotes that the one on the right is to be taken fi 
the one on the left. 

Thus, 6—4=2, denotes that 4 is to be taken fi 

6 Here 6 is the minuend, 4 the subtrahend, an 

lainder. ,. i 

When the numbers are small, theii dil 



SIMPLE IfOMlEXS. Sf 

see is apptrenl, and inglead of saying, 6 minus 4 
jutils 2, we say, 4 from 6 leaves 2. The foilow- 
\e Mble is to be so lead, and comm 



8TTBTRACTION TABLE. 



2—2=0 
3—2=1 


5—3=2 


9-^=5 


9-6=3 


fr-^=3 


10—4=6 


10—6=4 


• 4—2=2 


7-3=1 


5-5=0 


7—7=0 


*■ 6—2=3 


8—3=5 


6—5=] 


8—7=1 


•■■ 6—2=4 


9—3=6 


7—5=2 


9—7=2 


" 7-2=5 


10—3=7 


8—5=3 


10—7=3 


' 8-2=6 
*' 9—2=7 

■■ 10— a=a 


4-^=0 
5-4=1 

6-^=2 


9—6=4 

10—5=5 
6—6=0 


8—8=0 
9-6=1 
10—8=2 


" a_3=o 


7—4=3 


7-6=1 


9 9=0 


'„. 4-3-1 


8—4=4 


&— 6-2 


10-9=1 


'ia-2=io 




17—7= 


bow many? 


M2-_3= ho^ 


tnartj? 


16— S= 


how many T 


many! 


19—9= 


liow many t 


Ml-:— 6= how many? 


-20-^= 


how many ? 


»JQ 9= liovi 


many? 


13—7 = 


how many t 


bs 8" how many ? 


11^2= 


how many t 



lemi^^H 



*t Ex. 1. Fiom 869 takq 327. '^^^| 

SS69 minuend i^^^H 

., _327 subtrahend ^^H 

( 542 Temainder. 

\ Wb begin at ihe light hand figure of tlie lower 
hie, and say, 7 torn 9 leaves 2 : set dowa At 1 
KnileT tie 7. Proceeding lo t\ve ■iiex.\. toXiiMv, ■««■ 
£r, 2 Aam 6 leaves 4 : sel down v\ve ^, wv^- '^^p*^^ 
^ 3 torn S leaves 6. Thus 54a \s Wfti-awwjTO 
inie di(}erence belwv:e\ " 
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Ex. 2. From 654 take 472. 




Minuend 

Write the { Subtrahend 

Remainder 182 1 82 

Beginning at the lowest figure on the right, we 
say, 2 from 4 leaves 2 : set down the 2. At the 
next step we meet a difficulty ; for, we cannot sub- 
tract 7 from 5. We avoid this difficulty, thus. Ten 
units in the second place are equal to one unit of the 
third place, ^ 10. Therefore, if we add 10 to the 
5 and diminish 6 by 1 the value of the u|^r line 
will not be changed. The numbers are so written 
at the right. 

Now, instead of sapng 7 from 5, we say, 7 from 
15 leaves 8 : set down the 8, and then say, 4 from 
5 leaves 1. 

The remainder is therefore 182. Now if instead 
of diminishing the 6 by 1, we had inorfaaed the 4 
under it by 1, and subtracted 5 from 6, theviexnaui- 
der would have been the same. 

^ 24. Therefore, when a figure of the subtrakewi 
is greater than the one directly oner ^, ff^jippir \S 
to be added to the upper ^^re. Lei:thi£hw(ir' fig^ 
ure be then taken from the number thus arising, Mi 
add 1 to the ruext figure of the sultrahend before it is 
subtracted from the figure directly above it. This 
is called borromng 10. 

Ex. 3. From 6354 take 4627. 

_^ r Minuend 63^ S^Wv 

Write the < SvLhtx^enii 4%^^ i-^\ 

( Rcmaiixdex. Tt^ "Tvam 




SIMPLE ^fUMBEKfi. 

In ihis example, wc Bay, 7 from 14 leaves 7 : 1 
^carried to 2 is 3, 3 Trum 5 leaves 2 : 6 horn 1? 
'Ipaves 7: 1 carried to 4 is 5, 5 froiD 6 leave»4i 
The remainder tlierefore is 1727. 

Ex. 4. From 60204 lake 32861. 

In (his example, ws say, 60204 Micuend J 
1 from 4 leaves 3 : 6 from 32961 Subtrahn 
10 leaves 4 ; 1 carried to 8 27343 Remainder.^ 
ja 9, 9 from 12 leaves 3 : 1 carried lo 2 is 3, 3 fi 
10 leaves 7 : 1 carried to 3 is 4, 4 from 6 leaves 3. 
'. From these examples, we may deduce the follow- 
^iiggeweral 

, RL'LE. 

' 425. I. Set doion the less number 'under the 
'«r, so that mtka shail fall tinder units, 
tens, hundreds wider hundreds, ^c. and draw 
ienMl/i them. 

II. Then, beginning at ike right hand, subtract 
itack figure from the one directly over it, and set 
'4oit>a the remainder. 

III. But if the upper figure he the least, suppose it 
lit bt increased by 10 ,- then make the subtraction, tet 
Vimon the remamder, and carry \ to the nextfi^ 

^the subtrahend. 



re>3. 

illow- 



2fl. Add ilie remainder to the subtrahend, 
.. IT sum is equal to the minuend the norlc may bo 
legarded as tight. 

(iDE8TI0«S. 
f20. What /• SubtracUon 7 
S3. Whti it tho lar^r of the two ivuttAwis »'hn& 
w himr ctStta ? What U Ihcii diffnMVca «■"-* 



1 
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^92. What i« the sign of subtraction 7 What is it called? 
What does the term signify ? When placed between two num. 
•bers what does it denote ? 

§ 23. When the nomben are small how do you read thent 
as 6--4 7 

§ 34. When a figfh^ of the subtrahend is greater than the 
one above it, what do yon do 7 What it this called I 

6 25. How do you set down the numbers for subtraction t 
Wheito do you begin to sabtraotT How do yon subtract 1- 

^ 26. How do you prove subtraction 7 



Minae^ds, 
Subtrahends, 

Remainders, 

Proofs. 



EXAMPLES. 



(1.) (2.) 

8592678 67942139 

1078953 9756783 

7513725 58185356 



(3.) .. 
219067803 
104202196 

104866607 



859^678 67942139 219067803 



(4.) (5.) (6.) (7.) (&) 
10000 30000 67987 100000 87000 
4 9999 40000 1 1009 

Bern. 9996 20001 27987 99999 85901 

9. From 2637804 take 2376982" 

Am. 26Q8S^. 

10. From 3763162 take 826541. 

Ans. 2935621. 

11. From 78213606 take 27821890. 

Ans. 50391716. 

12. From thirty thousand and ninety seven, take 
one thousand six hundred and fifty four. 

Ans. 28443. 

13. From one hundred million two hundred and 
forty seven thousand, take one million four hondifd 
and nine, 

Ans. ^^^^^ftSdL 
^^ Subtract one from one ixul^oii. 

Aus. ^^^(dm^ 



APPnCATIONS. 

1. Silppo^e John were born in eighteen huodred 
:%nd fifteen, and Jam«s in eighteen hundred and 
iwenty five : what is the difference of iheir ages ? 
Ans. 10 years. 
s born in 1735 ; what was iiis age 



iHl830? 

a. Suppi 

dies, owing 



Ajts. 45 ytari. 
Suppose I knd a. nuin 1S65 dollan, nnd he 
450 dollars : how much had he pnid 



Alts 1115 doSars. 
4. In five bags are different sums of money la 



n all of 1000 dollars. In the first there are 
'AOOdoUars; in thesecond, 314dollarB ; Jnthethird, 
f M3 dollars ; and in the fourth, 209 dollars ; h«w 
ijnany dollars does the fifth contain? 

Alls. 234 dollars. 
<t. 5. America was discovered by Chriilopher Co- 
^ilumbus in the year 1492. What number of years 
4uu since elapsed ? 

6. George Washington was born in the year 1732, 
and died in 1799 : how old was he at the time of 
■ius de>th? 

Aiu. 67 years. 
I' 7. The declaration of independence was published 
LJuly 4th, 1776: how many years to July 4th, 1832? 
t A71S. 56. 

I a By the census of 1830. it appeared, that the 
rwhitepopulation of the United States was 10,526,248, 
Tuid the number of blacks 2,8^,&<^. ^«v ^^"^^^S 
[ did the while poptiialion exceed ihe \)\&cV^. J^^^l 

IAns. a,\Wi^^H 
9. ia 1830 there were in ihe StaU ot'^^^^H 
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1,918,608 inhabitants, and in the State of Pennsyl- 
vania 1,348,233 inhabitants : how many more m* 
habitants were there in New York than in Pennsyl' 
vania ? 

Atu. 570,375.- 

10. The revolutionary war })egan in 1776 ; the 
late War in 1812 : what time elapsed betwden their 
commencements ? 

Ans, 37 years* 

11. In 1830 there were in New York, (which is 
the largest city in the United Sutes,) 207,021 in- 
habitants, and in Philadelphia, (the next largest city,) 
161,412 : how many more inhabitants were there in 
New York, than in Philadelphia ? 

Am. 45,609. 

12. A man dies worth 1200 dollars ; he leaves 
504 to his daughter, a*nd the remainder to his son: 
what was the son's portion ? 

-^., Ans. 696 dollars. 

13. Suppose a gentleman has an income worth 
3090 dollars a year, and pays for taxes 150 dollars, 
and expends besides 253 dollars : how much doei 
he lay up ? 

Atu. 2687 dollars. 

14. A merchant bought 500 barrels of flour Ibr 
3500 dollars; he sold 250 barrels for 2000 dollars; 
how many barrels remained on hand, and how mud) 
must he sell them for, that he may lose nothing ? 

Ans. 250 barrels remained, and he 
must sell for 1500 dollars. 

APPLICATIONS IN ADDITION AND 
SrBTR ACTION* 

/. ^ — *w*'haat buys 19576 yatda o^ da\}fiL cA ^iwi 
> Jiucda of anotliei, aadpriS ^«^ ^ ^ 



ird : he teih lOoO yards to one i:usu>cieT, 6074 
)raTds to another, and 10462 yards to a third: how 
many yards has he reraainirg i Ans. 29045. 

2. A person borrowed of his rtejgbbour al one 
time 355 doHiirr, at attmher time 637 dollars, and 
103 dollars at another lime : he then paid him 977 
ioUarg. How much did he owe him ? 

■ Ant. 41S. 

3. 1 have a foriuDe of 2513 dollars to dirida 
^^nong my four sons, James, John, HenrVi and 

Bhnles. I eive James 61)4 dolUrs, John WO dtd- 



EtiHTles. 1 eive James 
kis, apd Hciu-y 725. 
^haiiea! 



Aru. 714 doHart. 



MULTIPLICATION OF SIMPLE 
N0WBERS. 
^' 4 27. If a number be added to iiseif, the sum will 
^ two timts gTtater than that number. Thus, 
j+2=4 ; the niimber 4 is 2 times greater than S. 
, Ifaberepeniedaiimes, we shall have2+2+2=6. 
IKe numbe/ 6, is tkrte times greater than 2 ; and if 
\ be wriltun four linnea, the sum will be 8, a number 
pur tirnes greater than 2. 

I: Any number may be repeated, as many times as 
Ve please, by adding il continually to itself. 

* 28. UtUlipikation if a short method of reptating 
ne number '.\p0fiy limesas there areumts in anotAer. 
I The number lo be repeated is called the multipli- 
btid. ,f 

i The number denoting how many times the mulli- 
jlicand is to be repeated, is called the muU^iar. 
": The namber arising from repea^itig ^)t* mKiJa^ai- 
pjid as many times as thera ate utrtVa v& 'toft'iKWia-" 
ier. is caUed the prodiict. 
f^. The aultiplictni. aad m^l^l'V^k^ 
r^^' or proiiwers, of \\in 1 " ' 



inbers, denoi 



The sign x , placed between two numbers, c 
that they arc tn tie mulliplied together. It is calLt 
the ngA 0^ muUiplicalioii. 

MULTIPLICATION TABLE. 



1 timei is 


1 


4 limes 


re 


IMiata 1 in 




1 ttnwi a IB 


S 


i (imes 2 




1 time* 3 « 




4 limes 3 


reia 


1 tUnea 4 i> 




4 limes 4 


ralB 


ItilDU 5 U 




4U.,iei S 


ueSO 


Itimw <) ij 


6 


4tin»ii 6 


M^m 


lUmei 7 i« 


7 


4timB> 7 


ugSa 


llmiM 8 U 


S 


4limM 8 


»,3a 


imM "9 t» 


9 


4 lime. 3 


ire36 


1 liiiw. 10 is 


10 


4 Ume» 10 


ira40 


lli.uo.ll ia 




4 timeB 11 


re 44 


1 time* la 13 





4 time. IS 

5 time. U 


we_« 


a Uinei ire 




Stime. l.rB 


a 


5 times 1 


ire .', 


StiUM Umb 


A 


S times 2 


uelO 


timet Sure 


a 


Slimes 3 


are IS 


atimas 4»re 


8 


Slimes 4 


aroaO 


9 tines Sue 


10 


5 times 5 


are 25 


a limes 6 are 


13 


5 times 6 


ue30 


9llAi» Tiuti 


14 


S times 7 


iirc35 




16 


Stiinia 8 


•neta 


Sti^ 9^ 


\H 


S times 9 


Dre45 


3 limes 10 ure 


■Al 


S times 10 


are 50 


2 time. a. ro 




S timas U 


are 55 


a times 13 arc 


11 


5 times la 


uoBO 








3 limes I ire 


3 


Climes 1 


are ii 








srela 






aiimas 3 ire 


9 
13 


6 times 3 


are 18 


Stims. 4>re 


6 times 4 


are 24 


3 times 5 Me 


15 


6 times 5 


sroSO 


Sliras. $.!« 


18 


etimos 6 


are 36 




31 


6 times 7 


iite42 


- -ol e"r 


34 


6 times 8 


IIID48 




a? 


C times 9 


Bra 54 


UlOir 


30 


6 times 10 


are 60 


mlltte 


33 


6 time. II 


ueG6 


»I3.« 


36 


e times 13 


ueia 



\ a ^Jmw Va wft 



RtisKi Oin 
D timu 1 an 10 
OtimcB San SO 
Dtimn 3 an 30 
fltimu Ian 40 

lLra« 7 an 7t 
timus San SO 
liincfs 9 an 90 
NhnnlOanlOO 

timai 11 an 110 

■ tinw* 12 are 120 


11 lima. Qan 0112 li™. Oin 
mime, lite niaiilne, 1 «■ 12 
11 tlmos 2 are !U'l3liiM> 3 ite U 
U times Saro 3312 tlinea San 36 
11 tinixr ■) iH'e j't 12 times 4 an 48 
Uiima. &an 5i|l2tin,e. 5 an 60 
11 time* Bare GGIIV Ilnreo li an TS 
UtimQ, Tan iljiail™. Tan M 
Iltmiea San 83 IS timet 8 an 96 
Utimo 9 an 99 13 (imu 9 an 108 
11 Limei 10 an UO 12 tim» ID are ISO 
11 tim» 11 an 131 12 tim« 11 an 139 
U timea 13 are 13° 12 tinea 12 tn W 


, fir. J. Lei it he required lo multiply 4 by_ 2. 

nd it i> requited to iind the product, which is the 
iMinber arising frnm repeatiag 4 two limes. 


The product of 4 by 2 ia | 1 4 j^l 
bund by multipKcation. or £ -ig 4 ^^H 
y adding two 4's together. 4x3=8 ProdttfiJ^^ 


. Ex. 2. Ui it 


he required to multiply 4 by 3, and 


ifo to multiply *> ny a- 

i ^ 


■ 1 f "1 11 5 


li us Product. US Product. 


■ Ftom these examples we see, ihaX >.\i« wAas-V^^ 
hulliplied by 3 k 12. the uvm\ftt '^'^'^ ■V.'ffl 


— "':M 



of d by 3 ist eqilEtl to IS, ihe number which aiii 
ftoiii adding three 5's together. 

5 If 3 be multiplied by S I 

, * , product is still 15, as befo 

1 1 1 1 1 1 For, when 5 ja ihe mnlti[ 
I 1 1 1 1 > c? cand and 3 tlie multiplier, t 
11111) product is equal to the 5 un 
m the upper horizontal line taten 3 limeG ; that 
equal to 15, all iho units in ilie 3 lines. And wh 
3 is the multiplicand and ■'> the multiplier, the pi 
duct is eqiia.1 tu all t)ie units in the 5 veriical rov 
which is 15. 

^ 30. TAertfore, either of thefac'ors maij he m 
at the inulliplif-r toit/toiit altering the produeU 

We see from the above examples, that any prodn 
may be found by Belting down the multiplicand 
many times as there are units in the multiplier, a,\ 
adding nil the numbers together. 

i 31. Miiltiplieation w Ikerefore a thort vutAad 
addition. 

Ex. 3. Multiply 236 by 4. Firji 23g 
let down the 236, then place the 4 4 
under l)ie units place 6, and draw a —57 . 
Ifaie beneath it. Then multiply the ,^"* J""'"- 
6 by 4 : the product is 24 units ; set cT v a 1 
Aem down. Next multiply the 3 ^ri 
tans by 4 : the product is 13 tens ; aet ^^ 
down (he S under the tens of the S4, leaving the 
to the left, which is the place of hundreds. Ne 
multiply the 3 by 4 : the product is 8, which beii 
hundreds, is set down under the 1. The sum 
ihwe numbers, 944, is the entire product. 

The product can also le found, thu.> ; soy g; 
t limes a are 24 : set down the 4, and then 
'"' "i are 12 and 2 to cotty cis \.4-. -5 

B , and then sav, 4\ime:ib4M«v2 

Ears d. Sei Aawn \\vft ^^M 



3G 



IMULTIPLICATION OP 



II. Midtiply BDery figure of the multiplicand Jy 
thB multiplier, setting doicii and carrying as in ad' 
dition. 



EXAMPLES. 



(1) 

867901 
1 

867901 

(5) (6) 

28432 82798 

8 ^9 

227456 7451S2 



(2) (3) 
278904 678741 
2 3 

557808 2036223 



(7) 
6789 
11 

74679' 



(4) 
3021945 
4 

12087780 

(S) 

49604 
12 

595248 



CASE II. 

§ 34. When the multiplier exceeds 12. 

RULE. 

I. Set down ilu multiplier under tJie muttiplicani* 
so that units shall fall under U7iits, tais under tens^ 
^c. and draw a line beneath them, 

II. Begin vfith the right Jutnd figure and midti- 
ply all the figures of the multiplicand by each figure 
of the multiplier, and when any of the products w- 
eeeds 9, set down and carry to the next product asi^ 
addition ; observing to write the first figure ef eaek 
product directly under its vudtiplier, 

III. Add up the several products and their ««« 
wW, be the product sought, 

PROOF OF MULTIPLICATIOX. 

f35. Write the multiplicanA m tSoie ^\qlc^ ol 'C&ft 
nnd Snd the product as "befcxe •. \l ^jt \w^ 
» the same, the woxk is swpvo^^'^ ^t&*- 



1. 

i 



Slfim. 



::i^ 



IQKr JrrrzLiz 



SKT^ 






75r^ 






7&iM=H 


isar^st. 


^6sfiA 


A 


»4_ 


" 


675»ji4 


-i'a^*^'. 




js*. 


-«r 


- ■^^ 


&55iMa54 


i-isS^n^jar 


sSfc:5fe>*?^ 


S. 3I:lz-:t : 


:is««r5r- -iS. 








cr?:. Jfft^:,^». 


9. Mir— KTa^t =- i 





10. M£:;.^T 13Se»i r- £ 

11. MiriT .f?fJK ^ fe 

19. Midqplj ^S0Sn v 



1& HoltvLj ifTJ&ZV. V *% 



MJKili9<r«13B0»i9r:a 



'» 



3S MULTIPLICATION OF 

15. Multiply 7 18328 by 96. 

Ans. 6895d4Sa 

16. Multiply 7128368 by 1440. 

Ans. 10264849920. 

17. Multiply 6795634 by 918546. 

^ Ans. 6242102428164. 

CASE III. 

^ 36. When the multiplier is 1 and any number 
of ciphers after it, as 10, 100, 1000, &;c. 

Placing a cipher on the right of a number changes 
the units place into tens, the tens into hundreds, the 
hundreds into thousands, &c. and thmfiyre increases 
the number ten times. 

Thus, 65 is increased ten times by making it 550. 
So the addition of two ciphers increases a number 
one hundred times ; the addition of three ciphers, a 
thousand times^ &c. 

Thus, 36 is increased a hundred times, by making 
it 3600, and 25 is increased a thousand times, by 
making it 25000. 

Hence, we have the following 

RULE. 

Place as many ciphers as there are in the vudtiplkri 
on the right of the multiplicand^ and the number so 
formed wiU be the required product. 

EXAMFLB8. 

1. Multiply 254 by 10. Ans. 2540. 

2. Multiply 648 by 100. Ans. 64800. 
S, Multiply 79&7 by 1000. Am. 1^'81W*i. 

^' Multiply 0840 by 10000. Ans. S!(BAS^^)KM^. 



CASE IT. 

§ 37. When there are ciphers on the right 
of one 01 both of the factors. 

KDLE. 

Negkct the ciphers and vudtiply the tignific 
Jiffura : then place as many dpheri to the right 
hand of Iht product, as there art in both of the 




1833600 4368560000 148512000000 

4. 4871000 X 270000. 

Am. 1316170000000. 
6. 296300 X 875000. 

Am. 259175000000. 
6. 3456789 x 567090. 

Am. 196031047401( 

CASE T. 

i 38. When the multiplier is a composite numb^T 

A C4imposite number is produced by the multipli- 
cation of two or more numbers, which are called the 
tomponmts or factors. Thus, 2x3=6. Here 6 is 
the composite number, and 2 and 3 are the factors, 
oi components. The number 16=Bx2 ; here 16 is 
a composile number, and 8 and 3 are the factors ; 
and raoce 4x4=16, we may also Teg;Mi4.M\ifi.« 
jfecrore or components of 16. 

. .£t. J. Let it be requind v> istxiix/^^ 



MULTIPLICATION OV 

1 which the taotora i 



11111111) 
1 I 1 1 1 1 1 1 i 
11111111 
11111111) 

1 1 1 1 1 1 1 1 i 

1 1 1 : 1 1 1 M 



-^ 



If we write 6 horizontal lines with 8 units in each, 
it ia evident that the product of 8x6=48, the num- 
ber of units in ail the lines. 

But lei us first connect the linea in sets of 2 each, 
as on the right ; there will then be in each set 8 X 8 
= 16 i or 16 units in each set. But there are 3 sets; 
hence 16x3=48, the numberor units in all the seta. 

If ive divide the lines into sets of 3 each, as on 
the left, (he number of units in each set will be equal 
10 8X3=24, and there being 2 sets, 24x2=48, the 
whole niimheT of units. As the same may be shown 
for all numbers we have the foUowing 

RULE. 

Whtti the mtdtiplier u a composite number, mid- 
tiply by eack of the factors in succession, and the last 
pTodvct will be the entire product sowght. 

£KAM?LES. 

1. Multiply 327 by 12. 

The factors of 12 are 2 and 6, o' 



^gUP 



i:. 



Prod. 3924 

2. Multiply 5709 by 48 ; the factors being 8 and 
6, 01 16 and 3. 

Ans. 274032, 

3. Multiply 342516 by 56. 

Ans. 19180896. 

4. Mnltiply 209402 by 72, 

Am. 16076944. 

QUESTIONS. 

f 37. If a numbei be added to itEelf. hnw many times great. 
«i will the nun ba thin the number ? Hovr msy i, number ba 
repeated ? 

f 28. Whm ia raultiplicsticm ? What is the number caUed 
wUch !■ to be repealod ? What is the multiplier ? Whit is 

4 29. What are the maHiplier and muUipUcaod called? 
Haw do Tou denote that tWDnumbeia are la be multiplied to- 
getheT ? ^VhBt is the sign called 7 Repeat the table. 

^ 30. If the moltiplicand be made the multiplier will the 
prwiaet be altered ? 
^ 31. What may multiplication be considered T 
439. When an appeals in tlie multiplier, what do foa 
do 7 
, $33. When the multiplierdoBs not exceed IS, howdoyoa 
Ml it down ? How do you multiply by it T 

4 34. When the mnltiplier exceeds 13, how do you set it 
down? How da you multiply by it? How do you add up ? 
4 35. Haw do you prove mulliplicatiou t 
i 36. When the multiptiei is 1, 10. 100, &.c. what is the 
role? Why 7 

i 37. Whea there are ciphera on t\ie I'lgVV o^Vltc'IlM 
tan, wbU do /Da do 1 

(38. WbU u acompouie numbei t W^l.w*'*' 
>tlM 7 Bow do nu tnnltlate hM.WU .^ji. a^^^ 





APPLICATIONS. 

1. TtwTe aTe ten bags of cofTee. each containing 
ffi pounds I how mack coffee is therein aH the 
*>ags? 

Am. ^i pounds. 
3. There are 20 pieces of cloth eath containing 
37 yards ; and 49 other pieces, each containing 75 
, yards ; how many yards of cloth are ihere ia all 
the pieces ? 

Atis. 4415 yards, 

3. There are 24 hours in a day, and 7 days in a 
week; how many bours in a week? 

Am. 168. 

4. A merchant buys a piece of cloth containing 
97 yards, at 3 dollars a yard ; what does the piece 
cost him? 

Ans. 291 dollars. 

5. A. farmer bought a farm containing 10 fields ; 
three of the iields contained 9 acres each ; three 
other of the fields 12 acres each ; and the remaining 
4 fields, each 15 acres: how many acres were there 
in the farm, and how much did the whole cost at 18 
dollars an acre ? 

I The farm contained 
Ans. i 123 acres. 

nicest 2214 dollars. 

6. A merchant botight 49 hogsheads of molasses, 
each containing 63 gallons: how many gallons ot 
molasses were there in ihe parcel ? 

Afis. 3087 galloTU. 

7. Suppose a man Were to travel 32 miles a day ; 
how far would he travel in 365 days ? 

Ans. 11680 jniUi. 
m sells co{ 
lirill. ! 





them, and ackao^riedgiog^Ac 
paid ; such bill* are 

BILU or FABCEU. 

Xa^Ttrk. 0(1.1. 
James Miutm Btmgkl tf W. 

4 Chcsis of t^a.of 49poiiiids«ad.mi J WL«; 

3 Fiikinsof buiur u 17 lifiUi. per iiiJB 

4 Boxes of nisins at 3 doUs. pa Wk - 
36 Bags of coffee at Ifi dolls- eaek - - 
14 Hogsheads of moiassee ai 2B ' " ' 



Eeceived the aioouni m faD. 



DIVISION OF SIMPLE >C1IBEItS- 

^39. Having two oneqnd n 
tioct the lessei &om the gi 
1 he greater ihan the least i 
%^ (ubtracted from it, and iheae whrnwiiw a^ te 
coniiaued till Uie remainder hwoti the leitf. 
Foe example, lake the niunben [g 
. IS and 4. Having taken 4 frora 4 
, 12, the remainder is 8; which, be- "si- na^a. 
ing greater than 4, 4 can he again . 

sOblTacted. The seesad remaio- — 

der is 4 ; and from this. 4 can be * ™ "■■" 
Again subuBcted, and the thifd re- _5 
maindsr is 0. Now the mtinbet Q VH 
4 has been taken tkrte lima bom \%. ^ 
b&- IS, therefore, conXwu 4 tloee \uM&. 



11 2d ri 



3 3dr. 



* 40, Take ihe numbers 27 and 
8. In tbia example, S is taken 3 
times from 27, and there is a re- 
mainder of 3. 

By continued subtraction we 
can always find how many times 
one number is cootained in ano- 
ther, and also, nhat is lefl when il 
is not contained an exact number of limes. 

We can arrive ai the same result by a. shorter meth- 
od, called Division, 

* 41. Division explains the mamur of finding 
hotemany times a lets namber is contained in a great- 
er. It is a short method of subtraction. 

The less number is called (he divisor. 

The greater number is called the dividend. 

The number expressing how many times the di- 
vidend contains the divisor, is called the gvotiefU. 

The number which is left, when the dividend doei 
not contain the divisor an exact number of times, 
is called the rtToainder. 

4 42. There are three signs used lo denote divi- 
sion. Tbey are the following. 

18-^4 expresses that 1^8 ia to be divided by 4. 

y expresses that 18 ia to be divided by 4. 

4)18 expresses that 18 ia to be divided by 4. 

When the lasi sign is used, a curved line is also 
drown on the right of the dividend to separate it from 
the quotient, which is generally set down on the right. 



(5 5 9 



,lj 



Let the foUon 
It is rekd 2 in 2 

3 in 3 1 tic:ie 
3 in 4 3 times 
9 in 6 3 tiniE. 
S in 8 4 timea 
9 in 10 5 limex 
i in 13 G times 
S in 14 7 time» 
tin 16 8 times 
1 a til la 9 times 


SIMPLE NDMBB (IS. 

ing table be comir 
1 time ; 2 in 4, 

DIVISlOff TABI, 

5 in 35 7 times 
5 in 40 8 times 
5 In 45 9 lime» 


lined to memn^^H 
times, ice. "V4 

9 in 36 4 limes 
9 ia 45 5 limes 
9 in 54 6 lime* 
fl in 63 7 tlniea 
9 in 72 8 times 
9 in 61 9 limes 


6 in 12 9 limes 
6 in 18 3 timea 
6 In 34 4 times 
6 in 30 5 times 
6 in 36 6 limes 
6 in 43 7 times 
6 in 48 8 times 
6 in 54 9 times 


10 in 20 3 times 
10 in 30 3 timea 
10 in 40 4 times 
10 in 50 5 times 

10 in 70 7 times 

10 in 90.,aiimB* 


3 in S 9 tim«s 
1 in 9 3 (imes 


3U15 5 times 
, 3 in 18 etime. 


7 ia 14 2 limes 
7inai atiinsB 
7 in 38 4 times 
7 in 35 5 times 
7i., 43 G times 
7 in 49 1 times 
7 in 56 8 limes 
7 in 63 9 times 


aiaS4 B times 
Bin ST Slimes 


11 in U Itime 
11 in 33 3 times 
11 in 33 3 times 
11 in 44 4 Umes 
11 in 55 5 limes 
11 in 66 6 times 
n iD 77 7 lime* 
Uin 88 SlimM 

11 in 99 9 timei 
13 in 12 1 time 
19 in 34 2 times 
19 in 36 3 times 
19 m 48 4 limes 
13 m 60 5 lime. 

19 in B4 7 limM 
19 in 96 8 times 

12 in 108 9 time. 


4 in 4 I lime 
4 in 8 2 limes 
4 in 12 3 times 

tiaie 4U™« 
llnSO Slimes 
4u>&4 6 times 
4ii>2B 7 times 
4 in 33 B times 
tin 36 9lims» 


8 |[> d 1 time 
8 in 16 9 times 
8 in 24 3 times 
8 in 32 4 limes 
a in 40 5 limes 
8 in 48 6 limes 
B in 56 7 limes 
B in 64 8 times 
8 in 79 9 times 


>ial0 3linies 
E it. 13 3 Ume* 
! in aO 4 Umes 
( ia 35 5 times 
S ia 30 6 lime* 


9 in 18 ! Umeb 




M 







43 quotieni. 
) be divided 



Sfi-r 5 or Y =liowmftny1 

36-=- 9 or V =howmany? 

72-H 8 or V =howmany? 
I 54-i- 9 or y =howmanyi 

i 60H- 5 or V =howinany! 

96-Maor fJ=howmany? 
H 108-^13 or VV=l"'w many? 

' 99-Ml or H='i'^wmany? 

Ex. 1. Divide 86 by 2. .| | 

Place the divisor on ihe left of q £ 

I the diviiend, draw a curved line 2i SB 
between them, and a straight line 
under the dividend. 

I Now, there arfi 8 tens and 6 units 

by 2. We say, 3 in 8, 4 tiines, which being 4 t 
we write the 4 under the tens. We then say, 8 in 
6, 3 times, which arc 3 units, and must be written 
under the 6. The quotieni therefore, is 4 tens and 

. 3 units, or 43. 

a. Divide 789 by 3. 

In this example there ore 7 hundreds 2 31709 
lens and 9 units, all to be divided by S. Now, ' .-g 
; we say 3 in 7, 2 limes and 1 over. Set **^ 
down the 2, which is hundreds, under the 7. Bnt 
there is 1 hundred or 10 tens not yet divided. Wa 
put the 10 tens with the 2 lens, making 12 tens, and 
then say, 3 in IS, 4 limes, and write the 4 in the 
I quotient, in the tens place ; then say 3 in 9, 3 timw 

The quotient therefore is 243. 
I 3. Divide 729 by 9. 

I la thia example we say 9 in 7 we cannot, Sjvtt 
I Aui fijn 72, 8 tiines, whA atft 8 lens-. W_J^^ 
Win g, I iime. .^^^^^H 

IT :. .1 A^ ^^^^^^M 



r 



S11«PL£ HUMSEIS. 



'"»«' 8)80^^1 



. Divide 8040 by S. 
In this example, wc aay 8 is 8, 1 time, 

iind set 1 in the quotient. We then say, tjcts 
8 in 0, limes, and set the in the quo- 
tieni : then say, S in 4, times, and set the in the 
quotient : then say 8 in 40, 5 times, and set the 5 in 
I ike quotient. The true quotient is therefore 1003. 
i 43. It may be remarked that any number con- 
tains 1 as many limes as there are units in the num- 
i ler, or that if any number be dinided by 1, the qw- 
I 'ticTit toill be equal to the number itself. '" 



CASE I 



irirfflS^' 



$ 44. When the divisor does not exceed 12. 
RULE. 

I. Set down the divisor on tke left of the di> 
V a curved line between themf and a atraight late 
r the dividend. 
n. Find how often the dtvitor it contained in the 
% handjigure or figures of the dividend, and place 
\e figure so found under tke straight line, far tke 
UrU figure of tke quotient. 
Ill, If there is no remainder, divide the nextfig- 
i of the dividend for the next figure of the quo- 
li. Bui when there is a remainder consider it oi 
I, to which add thenext figure of the dividend, re- 
garded o) units, and divide this sum, for the next 
'. of the quotient, and do tke same for each of 
^tfi^mires of the dividend. 
TV. When any of tke figures, or sums, that are to 
f^ divided, is lets than the diviaor, set dotim, Q w. !.>«■ 
'e]it,andta such figures regarded as lens, oAA 
exejigure of the divideiu± coimdcred. u iw 
MiitvideiAesumfor tht next fig;i».r« sf i^* ** 



48 onrision of 

EXAMPLES. 

(1) (2) ( 

8) 758904 7) 35056 62S 

94863 5008 1 

In this example we find the (4) 

quotient to be 7291 and a re- 5) 354^ 
mainder 3. This 3 ought in — i^ 
fact to be divided by the divi- 
sor 5 ; but the division cannot be effected, s 
not contain 5. The division must then 1 
ed by placing 5 under the 3, thus, |. Th< 
tient, therefore, is 7291|, virhich is read, s 
sand two hundred and ninety one, and th 
hyfive. 

\ 45. Therefore, when there is a rema 
dimsiont it must be loritten after the qu 
tke Hintor placed under it. 

6. Divide 6794108 by 3. 

Ans,2S^ 

6. Divide 21090431 by 9. 

Am. 2{ 

7. Divide 2345678964 by 6. 

Ans. 39( 
a Divide 570196382 by 12. 

Ans, 475] 

Note.— This method of dividii^ one number 1 
called Shmrt Divifion. 

CASE U. 

i 46. When the divisor contains seve 

RULE. 

/. Sn down the dimw mi thtUji oj i 



„IP^ ,^,^,^ ^j^ ktween them, a-nd < 

r 4f iht dind^iiA. 



SIMFI.E NUMBERS 

U. Note Che fmoest Jigures of the dimdtnd, anaU- 
tdfmm the left hand, that wtU conlain the divisor ; 
^Jind how often, they contain it, and set the figure in 
'■^teqvotieta. 

JU. Multiply the whole dicisor by this figure ; set 
tMt product under the first figures of the dividend, 
t^md ruitToet it from them. To the remainder an- 
nex the next figure of the dividend, then find kow 
ttften the divisor is contained- in this new numicr, 
.mtd set the figure in the quotient. 
V IV. Multiply the tohole divisor by the last figure 
iitf the qaotienl, and suitract the product from the 
miast nutnier containing the divisor. To the remain- 
\ der annex the next figure of the dividend, and find 
the figures of the quotient in the same way, till ail 
the figures of the dividend are brought down. 

Note 1. When any oneof Ihe ptoducWis grestetthsn tko 
number soppuged to contoin (he diiuor, the qtiotietil figure 
, U too Jorge, und must be diminialiciIF 

3. When »ny one of the romirndBn is groalet tbao the 
. dirhoT, Ihe quotienl figure is too sniBll, and matt be incieas. 
■ed by at lesHl 1 . 

3. U »i\er luving annoied Ibo figure from tba diTidond, 
louiy oueofthe reinaindere. tha number is leaathan Ibedi- 
tlrai, the quotient figure iaO. which being written in the quo. 
lionl, Biuiei the neil figure at the dividend and divide >■ be. 



Ex. I. Divide 11772 by 327, 

Having set down the divisor 

the left of the dividend, it is se 

Ihat 327 is not contained in 117 ; a 

by obaerving (hat 3 is contained 

11,3 limes and something ovet, ■ 

conclude that the divtaor ia contain- 

ted at kaet 3 times in the fiisl /ow 

figures of the dividend. 






Setting dawn ihe 3 in the quotient, and multwly- 
inff the dirisor by it, we gel 981, which being lass 
than 1177, the quotient figure Is not too great: ve 
subtract 981 from the fitst four figures of the divi- 
dend, and find a remainder 196, which being less 

n the divisor, the quotient figure is not loo small. 



dividend. 

As 3 is contained in 19, 6 time 
the divisor is contained id 1962 
Setting down 6 in the quotient ; 
divisor by it, we find the product 
fore the entire quotient is 36, or 
Cained 36 times in the dividend. 



i 



:t figure 2, of the 

f, we conclude ihftl 
IS many as 6 lime*, 
nd mulliplying. the 
to be 196a. tSb»- 
the divisor ii om- 



DEMOSSTRATION OF THE RULE. 



If 6 simple 



Jed by 3, the quolienl 



ill be 2. If 6 units of the 2d order, or 60, be di- 
vided by 3, the qu^ient will be 2 tens, or S units sf 
the 2d order. If 9 hundreds, or 9 units of iheM 
order be divided by 3, the quoiieut will be 3 hun- 
dreds, or 3 units of the 3d order. 

So, in general, if units of any order be diDided iy 
simple units, the units of the q7(otienl mil lieqf tke 
same order as those of the dividend. 

When in the last example it was 
required to divide 11772 by 327, 
we first considered, as we hud s 
right 10 do, that 11772 is made up 
of 1177 lens and 2 units. We then 
divided the tens by the divisor 327, and found 3 Mu 
for the quotient, by which we multiplied the diviasi 
and aubtracted the product from 1 177, leaving a M- 
nmisder of ISG leas. To ibis number we brougiit 
. t/own the 2 units, making ISCft viaite. "i^iia -osssr 
tercontajimd the divisor 8 Um«s; >ivB,>. k.^xkM 



327)U77a(^ 

1962 
19^ 



When the unit of ihe first number which contains 
the di»iaor is of the 3d order, or 100, there will be 3 
figures in the quou'eat ; when it is of ihc 4lh order 
tbere wii) he 4f &c. 

Hence, the quolieal found according to the rule, 
expresses the number of times which ihe dividend 
contains the divisor, and consequently is the 
quotient. 



PROOF Of division. 



^ 



t> 47. Muhtply [he divisor by the quotient and 
add in the remainder, when there is one : the sum 
^ould be equal to the dividend. 

Ex. I. Divide 67289 by 

In this example we find 
~B quotient of&d? and a re- 
xnainder of 212, ivhich be- 
ing leas than the divisor w>U 
not contain it. 




52 oivisioif OF 

PROOF Ot MULTIPLICATION. 

^ 48. When two numbers are multiplied together, 
the multiplicand and multiplier are both factors of 
the product ; and if the product be divided by one of 
the factors, the quotient will be the other factor. 
Hence, if the product of two numbers be divided by 
the multiplicandf the quotient will be the nnUtiplier, 
or, if it be divided by the multiplier^ the quotie7it will 
be the multiplicand, 

EXAMPLES. 

3679 MultipUcand 3679) 1203033(327 
327 Multiplier 11037 



25753 9933 

7358 7358 

11037 25753 

1203033 Product. 25753 



00000 
1. Divide 119836687 by 39407. 
39407) 1 19836687(3041 proof. 
118221 Divisor 39407 
161568 Quotie nt 3041 
157628 39407 

"-■39407 157628 
39407 118221 



Div. 119836687 



2. Divide 7210473 by 37. 

3. Divide 147735 by 46. 

4. pitnM. 937387 by 54. 

UMObylOe. 



Am. 19487714. 

il9».3283. 

Am. 17359^. 

Am. 134C. 



I. Divide 7SiaS238 by SS8. 

Ms. 3526^ ji 
7. Divide 62015735 by 7S03. 

Ans. 7947^1 Jf. 
a DiTide 74S550924IO by 949998. 

Am. 78795. 

CONTRACTIONS IN DIVISION. '^H 

CASE ^H 

i 49. When the divisor is a composite numW; 

RULE. 

Divide the dividend by one of the factors of the 
divitor, and then divide the quotient thus arising by 
the other factor : the last qaatient wiU be the one 
loitght. 



liOt it be required to divide 1407 dollars equally 
among 21 mec. Here the factors of the divisor are 
7 and 3. 

Let the 1407 dollars be first 7) 1407 

|. divided equally among 7 men. 3)201 Isl quotiem 
Each share will be 201 dollars. ' w? ' „ ..„■ .,._i„ 

' Let each, one of the 7 mea <Ji- ^^ I""'' '""S*" 

vide his share into 3 equal parts, each one of the 
three equal parts will be 67 dollars and the wlftl^ 

ll niunbeiof parts will be 21 ; therefore the true quo™ 

y tient is found bydividing continually by the factors. 

I 2. Divide 1S576 by 48=4x12. 

I Am. 387. 

\ 3. Divide 9576 by 72^9X8. 

I ^'■^ I 

■ *. Oivide i9S96 by 96=:\2xg. 



i 60. It aomelimes happens thai there are remaiii- 

ders afler dmaion. for which we have the following 

RULE. 

ThejirU remainder, if there be one, forma apart 
of the true remainder. The product of the second 
remainder, if there be one, by the first dinisor, farms 
a second part. Either of these parts when the other 
does not exist, forms the true remainder, and their 
sum makes the true remainder when they bath exist 
together. 



1. Wh&t is the quotient of 751 b 

I 4)751 
X4=16J4)187 3 



I 



DEMONSTRATION OF THE RULE. 

In 751 there are 187 sets, (say bunches of grapw,) 
with 4 grapes or units in each bunch, and 3 tioiU 
oier. In the 187 bunches (here are 46 piles, 4 
bunches in a pile, and 3 bunches over. But ihere 
a^ 4 grapes in each bunch ; therefore, the numliet 
* of grapes in the 3 bunches is equal io4x3=Bi 
to which add 3, the grapes of the first rem&indet,^ 
! eulire remainder 15, 



I 



Divide 4967 by 32. 
f 4) 4967 

j 8 )1241.. . .3, Isl temtuTviw 
t 156....1X 4+3*7 wo 



1 



aintTLE niTMBDRs, 

3. Divide 9567S9 by 7x8=66, 

Ant. 17086f«. 

4. Divide 4870029 by 8x9=72. ■ i- 

Ans. GressH- 

fi. Divide 674201 by 10x11 = 110. 

Aiu. 6129^,V- 
h 6. Divide 445767 by I2x 13=144. 

Am. 3095^11, 

CASE ir. 

^ * 61. Wkeo the divisor ia 10, 100, 1000, Inc. 




the right hand of the dividend 
: there are O's in the divisor. 



i* I. Cut off fro. 

•^ vuiny figures 

«- 1 II. The left hand figures of the dividend will tX' 

^at the quotient, and the figures cut off the Tt- 

joinder. 

Ex. I. Divide 3256 by 100. 

In this example there are two 100)32|56 
O's in the divisor, therefore, there Am. S2-ffy/ 

Wie two figures <;\il off from the right of the divi ' 
and the quotient is 32 and 56^100. 

i ■ ■ DEMONSTRATION OF THE RCLE. 

The quotient ought lobe 10, 100, 1000, Six. times 
Jes« than the dividend. But the same figure is 10, 
jlOO, 1000, &c. times greater or less in value, ac- 
[Bording to its distance from the unita place, ^ 10. By 
nuttiogi off figures from the right hand, the units 
[slace is removed to the left, and consequently the 
Klividend is diminished 10, 100. 1000, Sk.-'^iww. — 
ftoriiag as yoa cut off 1, 2, 3, Stc. &g\iTM. 
} S. Divide 4S763 by 10. 



I 



3. Divide 7641200 by 100. 

4. Divide 496321 by 1000. 



CASE in. 

* 52. Wlien there are ciphers 






1 the right of the 



RULE. 

I. fv^ off the cipkeTs by a liyie, and cut off the 
same^atiieT of Jigures from the right of the divi' 

n. Divide the remaining figures of the dividend 
Sy ifk 'Significant figures of the divisor, and annex 
to the remainder, if there be one, the figura cut off 
from the dividend : thii wUlform the true remain' 
der. 

Ex. I. Divide 67339 by 70n. 

In this example we strike 7[00)673|89 
offthsSS, and then End that 96 ... 1 Rem. 

7 is contained In the remain- jgg i^^^ tera, 

ing figures, 96 li 



inder of 1 



D this V 



I- 964 H- 



i&, forming the remainder 189 : to the 
t. 189 divided by 700 for the 






quotient. 

DEMONSTRATION OF THE RITLE. ' 

The number 700=100X7, Hence it i: 
posite number of which the factors are 100 and 7. ' 

In striking off the two figures 89. from the right 

of the dividend, we divide it by 100, ^ 51 : we 

th"" ■*-— He the 673 by the other factor 7. We then 

e remainder 1 by 100 and add 89 to the 



liT^i 




6. Divide 36599503 by 400700. 

Am. 91iM«l- 

QrESTIONS. 

J 41, What doMdiviaion explain T What iilhgleu num- 
ber called ? What is llie greaUr called 7 What ia the W>- 
■wer called T What is the number called which .b lafl) 

i 49. Haw man; signs are ihere in division ? Hake th«ni. 

i 43, How many limoi dose any number contlin 1 1 

i 44. When IhB divisor does not exceed 13, low do jm 
net it downt Haw do you divide? 

i 4S. If theie ie n leniainiler af^r divuion whit do jou do 
with ill 

4 46. When Ihe divisor contains lever*! fipirai, how da 
jou let it down 1 How do you divide ? | 

f 47. How IB diriKion provedt "^^^H 

d 48. Haw is muitiplication proved 7 ^ id^^H 

f 49. How du JOU divide when tho diTiaor ia a ■K»"P<i9^B^| 
number? ^^^^ 

4 SO. What do you do with the nmaindera after dtriiionT' 
SI, Whan the divisor ia 1, 10, 100, &c. how do yon di- 



&S1, 
Tide? 



i 52. When Ihore are ciphers on the right of the diviavl 
■"it do you do ? 



APPLICATIONS IN ■D1'V\6\««. 



m 



ny limes ihe dividend rontains the divisor. And if 
we fonaiderihe dividend to be divided into as many 
equal parts is tliere are units in the divisor, the quo- 
tient will express the value of one of these parts. 
Ej:. 1. Divide SO dollars equally among four 

Here the 80 dollars is to be divid- 4)80 

lienl 20 dollars expresses the value 
of one of [he equal parts. 

2, Four persons buy a lottery ticket : it draws e 
prize of 10000 dollars. What is each one's share? 
Am. 2500 dollan. 



1 dvm^ 
ded eqi; 



equally among 5 children : what 
IS each one's share ? 

Ans. 900 dollars. 

4. Theie are 1560 eggs to be packed in 24 bas- 
kets : hon many eggs will be put in each, basket ? 

Am. 65. 

5. Wha. number must be multiplied by 124 lo 
produce 40J96 ? 

Ath. 329. 

6. How nany limes can 24 be subtracted from 
1416? 

Ans. 69, 

7. The SUM of 19125 dollars is lo be distributed 
aroonE a certain number of men, each lo receira 
425 dollars : Sow many men are to receive QiB- 
money ! 

Ans. 4S. 
8- Bv the census of 1S30 the whole populalioilrf 
the 24 Stales was 12,840,540 : if each one had MI* 
*«M«/ an equal number of mhttbiW.ntB, how ly 
t^Km .there have been in eac\i ats.W'i 



ilea in a year, ox 365 

Alls. 35 miiei. 

10. A farmer sells a drove of sheep for 2 dollars 
a head, and receives 1250 dollars : how many sheep 
did he seU f 

Am. 625. 

11. It is computed that the distance to the sun is 
95^0,000 of miles, and thai light is 8 minutes 
travelling ffom the sun to the earth : how nmny nulea 
does it liavel per niiiiuie ! 

J/M. 11ST5000. 
13. By the census of 1830 it appeared that the 
City of New York contained 207020 inhabitants ; 
allowing 5 to eacli lionse, how many houses were 
ihere in the city at thai lime ? 

A7U. 41404. 

13. A merchant has 5100 pounds of lea and 
wi&hes 10 pack it in 60 chests ; how many pounds 
roust he put in each chest 1 

J.7M. S5. 

14. A person goes to a store and buys a piece of 
cloih containing 36 yards, for which he pays 288 
dollars : how much does he pay per yard ? 

Am. 8 dollars. 

15. There are 7 days in n week: how many 
weeks in a year of 365 f 

Ans. 52 nnd 1 day over. 

16. There are 24 hours in a day : how many days 
IID 3040 hours? 

Ans. 85. 

17. Twenty three persons dined together, their 
bill was 92 dollars : how much had each one lo pay i 



OENEAAL ftE»JvB.%.&. 

* S4. JVumeraiion, AddtoOa, S^ftw^^ 




60 DIVISION or 

plication and Division, are called the five.lgrdkiiid 
rules of Aritfametic. 

§ 66. The preceding rules furnish answers to the 
following questions. 

Ques, 1. When the cost of each one of several 
things is given, how do you find their entire cost? 

Ans. Add the costs of the several things together, 
the sum will be the entire cost. 

Ques, 2. When you have two unequal numbers, 
how do you find their difierence ? 

Ans, By subtracting the less from the greater. • 

Ques. 3. When the subtrahend and remainder 
are given, or known, how do you find the minuend? 

Am. By adding the remainder and subtrahend 
together. Hence the following principles^ 

1st. If the sum of two numbers he dimiwhed ly 
one of them, the remainder will be the other Tistm* 
ber. 

2d. The less of two numbers added to their dip 
ference, will give the greater. 

Ques. 4. When you have the cost of a single^ 
thing how will you find the entire cost of any num*^ 
ber of things at the same rate ? 

Ans. Multiply the cost of the single thing by the 
number of things. 

Qu£s. 5. When you know the number of things, and 
their entire cost, how do you find the cost of a sin- 
gle thing of the same kind ? 

Ans. Divide the entire cost by the number of 
things, the quotient will be the cost of a single 
thing, 

ArjPLICATIOlUS IN THE PRECEDING RULES. 

J' A Farmer sells k yoke oi oiwsa iot W ^^j^aok 
^ws for 25 dollars eacb, 9 caVv^^ lot ^ 4x£^ 



p sntTLB EfUVWBI. ^^^^!^ 

} Mch, and 65 sheep at 3 dollaia & head. How mud) 

j' did he receive for them all ? 

I Am. 396 dinars. 

I' 3. The turn of two numbers is 365, one of th» 

l-inunbers is 221 ; what is the other number ? 

I- Ans. 144 

i 3. The difference of two numbers is 05, the li 
number is 327 ; what is the greater nu 

r Ajw. 428. J 

1 ' 4. A farmer sells 4 tons of hay at 12 dollars pi 
Mn, 80 bushels of wheat at 1 dollar per bushel, and 
Mlcea in part payment a. horse worth 65 dollars, & 

iVBgUpn worth 4ll dollars, and the rest in cash. How 

^ucFmoney did he receive ! 

Am. 23 dollars, 

6. A farmer has 14 calves worth 4 dollars each, 
40 sheep worth 3 dollars each ; he gives them all 
Ibi a horse worth 150 dollars. Does he make or 
lose by the bargain ? 

Ans. He loses 36 dollars. 
8. The product of two numbers is 51679690, and 
le of the factors is 615 : what is the other factor! 
Ans. 84032. 

7. When the divisor is 67941, and the quotient 
1620, what is the dividend. 

Ans. 2080363420. 

8. When the dividend is 1213193, the quotient 
B?, what is the divisor ? 

Ans. 32789. 

9. A piece of cloth containing 65 yards cost 455 
illais ; what did it cost per yard ? 

Am. 7 ^Uaxx. 
: 10. A man has 6 children, aM il ■wV'iTO.^xfiw 
td, and each kaa four childien', Wo^^'*^****' 
Udren ue man-ied, and eatii\»a ott%«3E^^ 



children are there ? 

A>is. 32. 

11. The distance around the earth is compuleit 
to be about 25000 miles : how long would it talce a 
man to travel ii, supposing him to travel at the rats 
of 35 miles a day ? 

A}ts. 714^ days. 

12. The earth moves around the sun at the rata 
of 68 thousand miles an hour : how many miles doet 
it travel in a day, and how many in a year ? 

. I 1632000 in a (fay. 
^'"- l5956SO0OOiQayeaT. 

13. A farmer purchased a farm for which he paid 
18050 dollars. He sold 50 acres for 60 dollais an 
acre, and the remainder stood him in 50 dollois pel 
acre. How much land did he purchase ? 

Alls. 351 aens. 



OF FRACTIONS. 



4 

ing; M I 



4 56. The unit 1 represents an entire thing; 
apple, 1 chair, 1 pound of lea. 

If we suppose one thing, as one apple, m om 
pound of tea, to be divided into two equal paitB,ettk 
part is called oyis half of the thing. i 

If the unit be divided into 3 eqim parts, eadi put 
is called one third. 

If the unit be divided in 4 equai parts, < 
is called oneftmrth. 

If the unit be divided into 12 equal j 
part is cnUed one twelfth ; and when it i 



^ jBio any number of equal puO,' 
^ «^gre«siCTi hr each of the pai ' 



:ts, ^ 
it l3 





OF FBACTrONS. 




a read 


one half, 
one third. 
one fourth, 
one fifth, 
one sixth, 
one seventh, 
one eighth. 


A 




one fifleemh 


A 




one fiftieth. 


Tl..l,i, 


i,&c.a 


e called >ae(io 



■ 

enth. ^^M 

ractiofu. ^Kl 



^ S7, Bach fraction is made up of two numbers 
ihe number which is written above the line, is called 
the Ttameratar ; and the one below it is called the 
dtwmtinalor becaufte it gives a denoniinatioa or 
name to the fraction. 

Foi e.xample, in the fraction ^, 1 is the numera- 
tor, and 2 the denominator. In the fraction -}-, 1 is 
the numerator, and 3 the denominator. 

The derumtinator in every fraction skowt into 
heie many equal parts the unit or single thing, it 
diddtd. For example, in the firaction i, the unit 
ia divided into S equal parts ; in the fraction ^, it ia 
divided into 3 equoJ parts ; in the fraction i, it is di- 
vided into 4 equal parts, &c. In each of the frac- 
tiona OM of the equal parts is expressed. But sup- 
pose it were required to express 2 of the equal parts, 
BB 2 halves, 2 thirds, 2 fourths, &c. 

We should then write, 

I they ale read two halves. 
I - ■ two thirds. 

§ - - two fifths, &c. 
If it were required to eiptesa *.\«e« ts^ "iw. ws^ 
jiarts, we ahoaid place 3 in l\ie ■nlHft«t«-^*« \ wA. 
Jierally, lAe nitmeralor ikmos hoio mciw^ of ^-^ 
expressed in the fractioTi 






OF FBACTIom. 

eiunple, three eighihi 
j and read 

» - ■ 
ft ■ - 
ft • • ' 

4 S8. When the numerator and denominator an 
equa!, the numerator expresses all the equal parts 
into which the unit has been dividett : therefore, the 
value of the fraction is equal to 1. But if we sup- 
pose a second unit, of the same kind, to be divided 
into the same number of equal parts, those parts majr 
also be expressed in the same fraction with the paru 
of the first unit. Thus, -^^ 




1 


i* read 


three halves. 


i 




seven fourths 


V 




sixteen fifths. 



The denominator of the first fraction, shows that 
a nnit has been divided into 2 equal parts, and the 
Dttmeratoi expresses that three such parts are taken. 
Now, two of the parts make up one unit, and the re- 
maining part comes from the 2d unit ; hence the 
value of the fraction is 1^ ; that is, one and one half. 
The denominator of the second fraction shows that 
a unit has been divided into four equal parts, and 
the numerator expresses that 7 such parts are taken. 
Four of the 7 parts come from one unit, and ihe re- 
maining 3 from a second unit : the vtUue of the frac- 
tion is therefore equal to \\; that is, to one and 
thiee-fourlhs. In the third fraction, the unit has 
been divided into 5 equal parts, and 16 such parts 
^n. Now. since each unit has been divided 
rta, 15 of the 16 parts make 3 units, and th« 
% part is 1 part of a fourth unit. There- 
^ate of the fraction is 3^ -■ \.W u,\\a«« 



And one fiftb. Prom what Itas been said, we con- 
clude : 

^ 69. 1st. That a fraction is the expression of one 
or more parts of unity. 

2d. Tkattke denominator of a fraction shows into 
how many equal parts the unit or single thing has 
tee^i divided, and the numerator expresses how many 
of suck parts are taken in the fraction. 

3d. That the value of every fraction is equal to the 
quotient arising from dividing the numerator by the 
denominator. 

4th. When the numerator is less than tlie denomi- 
nator, the value of the fraction is less than 1. 

5th. When the numertUor is equal to the denomi- 
Tiator, the value of the fraction is equal to 1. 

6th. When the numerator is greater than the de- 
nominator, the value of the fraction is greater than I . 

QUESTIONS. 

^ 5S. What does IhH unit 1 rBpieaenl? If ve diTide it into 
two equal pirts, what it eicii pact called? If it be dividad 
jnlo thms aqual parUi, wbal is eacti part ' Into 4, S, 6, jie. 
parlal Whst are such BipreaaionB called? 

i 57. Of how many part* is oBoh fraelioo made up 1 What 
U the ono aboiB Ihe line calidd? the one below the line? 
What dans the denaminator show 1 What does the nomera- 
4or thaw ? 

4 5S. When the nunierator ajid denDininator are equal, 
what ii the lalue of iha fraction '>. 

4 99. Repeat the six principlee. 



OF FEDERAL MONEV. 

4 60. Federal money is the currency of the United 
States. Its denominations, or names, are EafJ^j^ 
DoUars, Dimes, Cents and MiUa. 
The coins of the United Stales we ^^ ?f^ 
lad copper, and are of the foWowmftiet^w ' 
6* 







1. Gold — Eagle, half-eagle, quarier-eagle. 

2. Silver— Dollar, half-dollar, quaTter-dallar, dime, 
haif-dime. 

3. Copper — Cent, half-cent. 

If a given quantity of gold or silver be divided 
into S4 equal pans, each part is called a carai. If 
Buy number of carats be mixed with so many equal 
c&rats of a less valuable metal, that there be 24 ca- 
rats in the mixture, then the compound is said to be 
as many carats fine as It contains carats of the more 
precious metal, and lo contain as much alloy as it 
contains carats of the baser. 

For example, if 30 carats of gold be mixed with 4 
of silver, the mixture is called gold of 20 carats fine, 
and 4 parts alloy. The standard for the gold coin 
is 22 carats of gold, 1 of silver and 1 of copper. 

The standard for silver coins is 1485 parts of pure 
silver to 179 of pure copper. 

The copper coins are of pure copper. 

TABLE OF FEDERAL MONEY. 

10 Mills marked (m) mal(e 1 Cent, marked ct. 
10 Cents . - - make 1 dime. - ■ d. 
10 Dimes - - - make 1 dollar, ■ - $. 
10 Dollais ■ ■ make 1 ea^le, - - E. 

4 61. In this table 10 uni» of either denomination 
make one unit of the next higher denomination, and 
this is the same way that simple numbers increase 
from the right to the left, * 10. Therefore, the df 
nomiaatiotts of federal money here expressed may be 
added, nittracted, multiplied and divided, by t/u 
w — '<£ that /utve already been given far nnwf* 




5, 7 — 6 cents and 7 mills, or 57 mills. 

1 6, 4^18 cents and 4 mills, or 164 mills. 

6 2, 1 2, 0— 62 dollars IS cents and no mills. 

1 S 7, 6 3, 3—127 dollars 62 cents and 3 mill*. 

9 9 4 0, 4, 1—8940 dollars, 4 cents and 1 mill 

^62. Ab dimes are tepa of cents, the second lin* 
mKj eiihei be leftd 16 cents and 4 mills, or 1 dims 
6 cents and 4 milb. And as the eagles ore tens of 
dollars the third line mav be read 62 doUara and 
IS cents, 01 6 eaglss H dollars and 12 cents. 

Federal money is geiteraliy reod , in dollars, cents, 
and milb. 

4 63. From the Sret of the tables it appears, 

lu. That cents may be changtd into miUt by an- 
ntxing a cipher. 

Thtis, S cents are equal lo 80 mills. 

8d. That dollars may be changed into centt iy 
annexing two ciphers, and into miUs by anTteaing 
three. 

For example, 12 dollars are iay.a.\ lA IQ^M -iJafiar, 
or lo 13000 mills. The ie&soTi& o'i '^^.^'^ r!&wia| 
*yident, since 10 mills make % c«a\i., Wl «Ml| ^H 



FEDERAL MONEY. 



1 



1. How many mills in 67 cents ? 

Ant.fflOr 

2. How many milb in $54 ? 

^ni. 5400a 

3. How manv cenis in S125 1 

Am. ISSOO. . 

4 64. To change mills, into dollars, cents toA 
mills, we obtain from the numeration table the fol- 
lowing 

RULE. 

Cut off the right hand figure for ttnUs, the two 
next figures for cents, arid the remainhig left kaxd 
figures urill be doUan. 

The reason of the rule^is this : by cutting oS'the 
first right hand figure, we in fact, divide by 10, and 
thus reduce the mills to cants. Then by cuttinff off 
the next two figures, we divide by 100; and Una 
reduce the cents to dollars. 

The comma, or EeparairiK, is generally used to 
separate the mills from the cents, and the cents frm 
the doUars. Thus, $67,35,6 is read 67 dollan 25 
cents and 6 mills. 



1. How many dollars cemts aad mills are thote in 
67897 mills ? 

Anx. $67,89,7. 

. 2. Set down 104 dollars 69 cents and 8 mills. 

Ans. $104,69,9. 

■ 3. Set down 4069 dollars 4 cents and 2 mills. 

Ans. $4069.04,2. 

4. Set down 100 dollars 1 cent and 1 mill. 

Ans. ?t\Wl,ft\,\- 
r«g" W rite down 4 dollars anA 6 miWs. 




FEDBRAL XOKET. 

I 6. Wriie down 109 dollwB &nd I 

I Am. $109, 00, 1. • 

I 7. Write down 6fi cents and 2 mills. 

Ans. 80, 65, 2. 
8. Write down 9 mills. 

.dm. 90,00.3. 
The parts of a dollar are sometimes expr9ssed 
' ftictionally, as in the following 
TABLE. 



1 . dollar 


= 


100 ceaia. 


of B dollar 




50 cent*, 


oft doUar 


a 


33^ cents, 


of a dollar 


= 


25 ce.l,. 


ofadoUar 




20 cenla, 


of a dollar 


= 


124 cents, 


fy of a dollar 


= 


6| cents, 

6 cents. 


^ofadollai 




i of a cent 


= 


5 mills. 



ADDITION OF FEDERAL MONET. ■ 

RULE. " 

§ 65. I. Set down the numheri to be added vndtr 
I wu awither, to that dollars shall fall under doUwt, 
L emts under cents, and mills under mills. 

■ Then add up the several columns as in simple 
I mmbert, and place the separating points in tha 
I amount directly wnder those in the columns. 

ESAMPLES. 

1. Add 867,21.4 $10,04,9 $6,04,1 80,27,1 

" 8 cts. m. ^M 

67, 21. 4 fl 



70 



r 


FEDERAt MONEY. 




(2.) 
$375, 02, 1 

2, 09, 6 
0, 47, 9 

3, 01, 2 


<3.) 

$ 27, 09, 8 

325, 59, 2 

25, 60, 3 

9, 99, 9 


$ 7, 00, 9 

0, 01, 1 

0, 00, 1 

46, 67, 9 


$380, 60, 8 


$388, 29, 2 
APPLICATIONS. 


$53, 70, 



1. A grocer purchased a box of candles for 6 doK 
lars 89 cents ; a box of cheese for 25 dollars 4 cents 
and 3 mills ; a keg of raisins for 1 dollar 12^ cents, 
(or 12 cents and 5 mills ;) and a cask of wine for 40 
dollars 37 cents 8 mills : What did the yrhole cost 
him? 

Am. $73, 43, 6. 

2. A farmer purchased a cow for which he paid 
30 dollars and 4 mills ; a horse for which he paid 
104 dollars 60 cents and 1 mill ; a wagon for which 
he paid 85 dollars and nine mills : how much did 
the whole cost ? 

Ans. $219, 61, 4. 

3. A man is indebted to A, $630,49 ; to B, $25 ; to 
€, 87 j^ cents ; to D, 4 mills : how much does he owe ? 

Ans. $656, 36, 9. 

4. Bought 1 gallon of molasses at 28 cents per 
gallon ; a half pound of tea for 78 cents ; a piece of 
flannel for 12 dollars 6 cents and 3 mills ; a plough 
for 8 dollars 1 cent and 1 mill ; and a pair of shoes 
for 1 dollar 20 cents : What did the wnole cost ? ' 

Am. $22, ^4. 

SUBTRACTION OF FEDERAL MONEY. 

RULE. 

^ 66. Place the lesser nufnher wndier the greater $o 
thai mas, or separating points^ shall fall H^ 

each other : then ncitroct as xt^ siiiipl* 



/ 



Kumbers, and place Che separatiag po'uUs ti 
maindtr directly under those abooe. 



(1.) (2.) 

From S204, 67, 9 From $8976, 40, 

Tftke 98. 71, 4 Take 61Q. 09, 8 _ 

Itemsinder 8105, 96, 5 Rem. SS366, 30, 2 

(3.) (4.) (5.) 

S630, DO, S327, 00, 1 SS349, 

19. 02, 1 2. 09, 29, 33, 



APPLICATIONS. 

1. A man's income Is SGOOO a year ; he spends 
tl87,50 : ' how much does he lay up ? 

Ann. S2812, 50. 
I " 3. A man purchased a yoke of oxen for 878, and 

I a cow for S26,00,3 : how much more did he pay 
for the oxen than for the cow ? 

Aiu. S.31, 99, 7. 
3. A man huys a horse for $97,50, and gives a 
i| ^ hundred dollar bill : how much money ought he to 

I I receive back ? 

, . Aju. 82, 50. 

ii 4. How much must be added to S60,03,9 lo mako 
, the sum $1005,40 ! 

Ajis. $945,36,1. 
'i , 5. A man sold his house for S3005, this sum being 
t $98,03,9 more than he gave for it : what did.' 



L 
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FEDERAL M0KK7. 

MXJLTIPLICATIOS OF FEDERAL MONBl 
RULE. 

i 67. Multiply as in simple numiers, and Mej 
diict will be the answer sought in the loweit dem 
nation taentioTied in the given mm,; then redute 
product to dollars and cents. 

Ex. 1. Multiply 375 dollars, 28 cents, and 2 m 
by 8. 

$37d,2a3 ^ 

1 m 

Product «300a, 25, 6 ^H 



836, 04, 8 S623,fi5,3" $491,95,2 
APPLICATIONS. 

1. What will S5 yards of cloth come to al 
cents per yard ! 

Am. $20,36 
S. What wOl 300 bushels of wheal came ti 
tlfiS per buEhel ? 

Alls. t37fi 
3, What will S5 pounds of lea come to at 1 i 
l«r37i cents per pound? 

In this example we first consider i^ 

ihat i of a cent is equal to 5 mills. 

Then as 1,37, 5 contains mnretigTires S 

than S5, we multiply by thi; S5,knDn'- jjq, 

J that the product will be the same ~Ti«i 

ich ever number be made the niul- ^'" 

TO. The prodnci 11.(1815 -A'"- «116,6 

whici is reduced Wi ioWwi wui. cwa 




FBDESAL nONZT. 

4. What will a firkin of butter containhig 90 
pounds come to at 25^ ceats peT pound ? 

Am. 332,95. 
<5. What is the cost of a cask of wine containing 
99 gallons, ai 2 dollars and 75 cents per gallon ? 
Ans. S79,75. 

6. A bale of clotiis contains 95 piecea costing 
40 dollars 37^ cents each: what is ilie cost of ths 
whole bale ? 

A>!s. $3835,63,5. 

7. What is the value of 300 hats at 3 dollars and 
S5 cents a piece ! 

Am. S975. 

8. What is the value of 9704 oranges at 3^ cents 
Vach! 

Am. $339,64. 

9. What will be the cost of 356 sheep at 3^ dol- 
lar* a head ? 

Aru. SU67. 

10. What will be the cost of 47 barrels of apples 
tt IJ dollars per barrel? 

Am. mi,26. 

DIVISION OF FEDERAL MOSEY. 

4 63. To divide a sum expressed in dollars, cenW, 
wad mills, by a simple number. 



« 



I. If tha nunber to be divided contains doBart, 
cents, and mills, dieide as in simple numbers, and se- 
parate the quotient into dollars, cents, <md mills. 

It. But if the number to be divided contaiiK only 
ioUarst or dolUrs aitd cents, bring it Co mills by an- 
nexing ciphers .- then dinide as ii sim;^ D-utnlM 
f)i^MfptrM0 ti* guotitHt at bejort. 



74 T^PBRAL |kIpN£¥. 

EXAMPLES. 

1. Divide $4,62,4 by 4 ; also 87,25, 6 by 5. 

4) g4, 62, 4 5) $87, 25, 6 

$1,15,6 $17,45,1^ 

2. Divide $37 by 8. 

In this example we first reduce g\ ^i^ qq q 

the $37 to mills by annexing- three —^ iTTfioht 

ciphers. The quotient will then be ^ %o4,o 

mills, and can be reduced to dollars and cents, as 
before. 

3. Divide $56, 17 by 16. 

16)$56,17,0($3,51,H 

In this example we find the ^ ? 

quotient to be 3 dollars 51 81 

cents, and a remainder of 10 80 

mills, which being divided by 17 

16 gives II of a mill. 16 



10 

^ 69. The answer is always sufficiently exact 
when it is true within 1 mill, and therefore the re- 
mainder in mills may always be neglected. Indeed, 
in common business, the answer is sufficiently ac- 
curate, when within a cent, and the mills are gene- 
rally omitted, the sign + being written after the an- 
swer to denote that the division might be still con- 
tinued. 

4. Divide $495,70,4 by 129. 

Atu. $3,84,+. 

QUESTIONS. 

§ 60. What ifl the currency of the United States 7 What 
aie its denominationB ? What are the oolna of th^.J Ptf tw i 
StiLtes 7 Which urold, which nlver, which a<ippe[r ? -'^ II^Mit 
do foa ' I by gold 20 canjU fine 7 Repeat tlift.ti& 

for Fe .. ^ . - 




^ 61. HoiT niiiny unite of eilher <l< 
«r the neit higher ? How do eimple numbers 
tha right to tha left? How moy FBderal Mon 
■ubtnicted, multiplied and divided? In nuinerat'ing Federal 
Motley wha.t is the first Itgure on the right called ? the Be. 
condr third? fourth) &c. 

f 62. How iB Tederal Money gonerolly rend ? 

^ 63. How do you change cents into mills ? Hov da ynn 
^hange dollarE into centi ? doliani into mills ? 

$ 64. How do you change mills into dollars, centi, and 
nilhi 1 

4 65. How do you add Federal Money ? 

^ 66. How do you eubtraut Federal Maaey 1 
.^ 67. How do you multiply Federal MoDey? 

§ 68. How do you divide Federal Money? 

^69. Whenis the answer eafliciently exact? MDwdayaa 
ucpreaa that the divisioD might he continued ? 

APPLICATIONS. 

1. A man bought a piece of cioth containing 72 
yards, for which he paid $252 : what did he pay 
per yard ? 

Ans. $3,50. 

2. If $600 be divided equally among 26 persona, 
'whal will be each one's share ? 

Am. Sa3,07,+. 

3. Divide $18000 inlo 40 equal parts : what is 
the value of each part i 

Am. $450. 

4. Divide S3769, 25 into 50 equal parts : what 
i* one part ? 

Am. $76,38 + . 
fi. A farmeT purchased a farm containing 735 
acres, for which he paid $18306,25: what did it 
cost him per acre ? 

Ans. $25,25. 
6. A merchant buys 15 bales o^ %qo&.^ W. »siKC\«»., 
for vbkb he pays SIOOQ : wVial. io v\\.e^ tn«.>««| 
iwj- bale! i 



ft tlMBAL IKMCSr. 

7. A drorar ptyt tlSM for 500 sheep : wbat thtll 
he tell them for a piece, that he may neither make 
nor loie 1^ the bargain? 

Ans. 92,60. 

8. The dairy of a fanner produces S600, and he 
hat 96 eowt : how much doee he make by each cow ? 

Ans. 824. 

9. A farmer receives S810 for the wool of 1400 
eheep: how much does each theep produce him? 

Ans. 90,80. 

APPLICATIONS IN THE FOUR PRECEDING 

RULES. 

1. A farmer told a yoke of oxen for (t80,75; 6 
cows for S29 each ; 30 sheep at 92,60 a head ; and 
3 colts, one for 825, the other two for 830 a piece t 
what did he receive for the whole lot ? 

Ans. 8414,75. 

2. A merchant buys 6 bales of goods, each con- 
taining 20 pieces of broadcloth, and each piece of 
broadcloth contained twenty-nine yards ; the whele 
cost him 815660 : how many yards of cloth did he 
purchase, and how much did it cost him per yard? 

-**"• I 9^,50 per yard. 

3. A roan dies leaving an estate of 833000 to be 
equally divided among his 4 children, after hit wiie 
shall have taken her third. What was the wife*^ 
portion, and what the part of each child ? 

J... J 811000 wife's paru 
"*;"' } SooOO each child s part. 

4. A porsor. sei.s 3 cows ai $25 each ; and a yoke 
of oxen for §'35; he a^rws to take in payment GO 
ie^: how much do ms $he«p cosx^aok \m\MiA\ 

settling wiiK b^ Vyaxidbat^^ni^'tel 
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be is charged wiih 126 pounds of beef at 9 cenu 
,pet pound ; 85 pounds of veal at 6 cenU per pound ; 
6 pairs of fowb at 37 cen u a pair ; and 3 hams at 
$1,50 each : how mucli does he owe him ? 

Am. S23,16. 

6. A farmer agrees lo furnish a merchant 40 
liushels of rye at 62 cents per bushel, and to take 
his pay in coffee at 16 cents a pound : how much 
coffee will he receive ! 

Arts. 155 puuTidt. 

7, A farmer bargains with his tailor for a new 
«oftl every six months, a new vest every three months, 
and three pairs of pantaloons a year: the coats lo 
cost S29, 50 each, the vests 3 dollars a piece, and 
the pantaioons $12 a pair : at the end of two years 
how much did he owe him ! 

Am. S2U. 

New-York, May 1st, 1832. 
Mr. James Spendthrift 

Bought of Benj. SaneaU 
16 pounds of tea at S5 cents per pound. - - - - 
27 pounds of coffee at 15| cents per pound. - - - 
IS yards of linen at 66 cents per yard. _ 



827,68,6. 
Rec'd payment, Benj. Saveall. 

Albany, June 2d, 1832. 
Jlfr. Jaxoh Jokvs Bought of Gideon Gould 
38 pounds of sugar at 9j- cents per pound. - ■ ■ 
3 hogsheads of molasses, 63 galls, each 

27 cenla a gallon. 

fi casks of rice 286 pounds each, a.1 5 tte 
^cAesrstf/" tea 86 pounds each, 0.1 9St\B.-^«ij 
ToVel\ coax 
^^c'dpaymmt. For Giieo^Gw 
^^^ ChcrUs 






7S riDBEAL MOMXT. 

W k>£lfOMINAT£ NUMBUUU 

^70. Simple numbers express a eoUictioii of mitts 
t»f the same Kind, without expressing die wrtienkr 
value of the unit. For example, 40 and 00 are dim- 
ple numbers, and the unit is 1, but it is not tzfKnm- 
ti whether the unit is 1 apple, 1 pound, or 1 horse. 

§ 71. A denominate number expresses the kM 
of unit which is considered. For exampie, 6 yards 
of cloth is a denominate number, the unit, 1 yard of 
^oth, being denominated, or named* 

i 72. "Wlien two numbers have the same unit, they 
are said to be of the same denomination: and wImh 
two numbers have di^rent units, they are aaid to 
be of different denominations. 

For example, 8 feet and 10 feet are of the satte 
denomination, the unit being 1 foot; but 30 feet and 
60 yards are of different denominations, the tinit of 
the first being 1 foot, and the unit of the Hododt 1 
yard. 

Several denothinate numbers, of different denoim* 
nations, are often connected together, formiag a 
whole ; as 3 feet 6 inches ; 9 dollars 6 dimes and 7 
cents. In the first, 1 foot is the unit of 3 feet, and 1 
inch, the unit of 6 inches ; and in the second^ 1 doh 
lar is the unit of 9 dollars, 1 dime the unit of 6 dimesi 
and 1 cent the unit of 7 cents. 

^he following Tables show the different kinds dt 
'denominate numbers in general \ise, and alao iJuAf 

^relative values. 

The ddnoininaiiona ot lE»n%Mv'%J^i*^^^al^ 
bounds, akiUings* (encA^ au^ 



nHexTMATE NrMnifl. 



4 farthing! marked far. make 1 penny marlnd ^ 

12 pence ... 1 shilling ■ t. 

20 shillings ... 1 pound ■ S.. 

21 shillings ... 1 guinea - 



Note.— Farlhings are generally expressed in frafl. 
tions of a penny. Thus, for 1 farthing we writ* 
\A, for 2 farthings, ji2, and for 3 farthings, \A. 

QUESTIONS. 

* } 70. Wh«t ire limple nomben T Whst is ths unit T li it* 
Talue cxpreieed 1 

^Tl. WhttiodenDmin&tDnnmber? 

4 TS. Whan nre two nuoiban of the same donominmUDn 7 
When of diSerent denDiainalione I Are numben of diSeront 
dCDOtninitioas of^en connected together 7 Give *a eiamcd*. 

%1^. Wh»t«rBlhedanDmin»lionsorEngli.hMoney7 Re- 
p«M lh« tsbla. How ire Tarthinei genernll; expniMd? 



REDUCTION OF DENOMINATE 

NUiMBERS. 

^ 74. Rediic'.ion is changing ihe denomination of 
1 number without altering its value.' 

For example, 43 dollars and 35 cents are express- 
id in different denominaiiona. 

But 42 dollars are equal to 4200 ct:i^\!&A^i^ 



Ad4 S5 cfeTto, 
The sum 42a5 ce^'a "■»' 



t daUm and 3g centa. Hftre w«^««' 



m 



80 'EfiDUCTIOJf OF ' 

numbers to the same denomination without altering 
their value. 

Again, if we have 24 shillings, we can reduce 
them to pounds and shillings, for, since 20' shiliiifip 
make 1 pound, 24 shillings are equal to £1 4s. 
Here we have again changed the denomination With* 
out altering the value. 

^ 75. Reduction then is divided into two parts. 

1st. To reduce a number from a higher denomi* 
nation to a lower. 

2d. To reduce a number from a lower denomina- 
tion to a higher. 

CASE I. 

$ 76. To reduce denominate numbers from ahigk* 
er denomination to a lower. 

RULE. 

I. Consider how many units of the next lower di» 
nomination make one unit of the higher, 

II. Multiply the higher denomination by that num* 
hery and add to the product the number belonging to 
the lower : We shall then have the equivalent num' 
ber in the next lower denomination, 

III. Proceed in a similar way through all the de- 
nominations to the last ; the last sum wHl be the re* 
quired number. 

, Ex. 1. Reduce 25 Eagles 8 dollars 65 dimes -and 
'35 cents, to the denomination of cents. 

25 Eagles the highest denomination. 

10 doUars make one eagle. 

250 Product in dollars. 
S the numhex in the denommbXicni o{ dioHft. 



JSS8 

JO the number of dimes in a ^cS\»x. 

Product in dimes. 



SINOMIHAn HVMSCU. 

£990 Praduci in dime*. 

65 the number in the denominatioa of <ii 
S645 

10 number of cents in ■ dime. 

26450 Product in cenia. 

35 cenla lo be added. 



3. Eedace £27 6( 8i to the dtrtomiiiation of 
pence. 

In reducing, we often add the next 
lower denomination, meniaU^, with- 
out setting it down, In this exam* 
pie, when we multiply hy 20, we coold 
have added the &, without writing' it 
down, making 6 in the product, in the 
units place : and when we multiplied 
by IS we might have said, IS times 6 
are 72 and 6<i to be added make 80. 

The number of pence in the given 
denominate number is 6560. 

CASE U. 

4 77. To reduce denominate numben from llov* 
er denomination to a higher. ^^- 

RULE. ^^ 

I. Consider how many tmiti of tfie given ienamfi 
nalioA makt one unit of the next higher ; and take 
Ihit number for a dipisor ^ dicide the ghennttmAer 
by it and set down, the remainder, if there he any, 

II, Divide the quotient thus oilamtd bij I)* iwwiv- 
kfro/uniuin //if nexf Ai^Aer de7u>nvi')wtum..ui,i.« 

^pum tAt remainder. 



?"»-«( (i» !.ie Mme m^j t.hnmgk all the de- 
■umoniiDvf.i ''i (At ktxhtat ; the loit faotient with the 
■,:~i-u' "■■ninniieri 'inufxei. icilt ^ee the answer 
■"f -■:(,■(■«/ ifiivrvheaa r'niuanden.tht last quotient 
viil 'le 'he ■tiutvtr. 

Hi- I tviniui^e 3t3S fuchiogs to the deaomiiu- 

:n hi* .-Kiimple we rir«i ii- 4'3138 

»w« bv 4, ihe number ot :at- l3'7St . 2 ftr. rem. 

■.TiLiii7!*;iia;'eniiv:;hequotni:it ., .i.j - ', . _„ 

_,. ' -. 1 .-' !■ 3 iMti o . . 4c. rem. 

,» r>4 pence, mux 2 tarthiuga -: — 

tfver. The 7S1 pence are then 3 . . 5s. rem, 

divii]e<i by- 1:2, me Dumber or Am. £3 5t4d 2 far. 
pence in « shillui^ . The quotient is 65 shijlioga aiid 

The 65 shillings are then divided by SO, the num- 
hh- >;■ ihilijiiipt in a pound, the quotient is £3 and a 
T^iiHiDiier ol' '"> ■"hillings. Hence X3 St 4(j %far. we 
^:.,ui li JluS inrihiogs. 

Vi*-— rhe same rules apply to all ihe denomi- 

rVLWXT OP REDCCTION. 

,-*^iiBr ■ number has been reduced from a 

v,f,- ««j«lUon to a lower, by the first rule. let 

ty 'na second, and after a num- 

ved from a lower denomination to 

*«md rule, let it be reduced back 

^ the results agree the wort ia 

7t 6d to the denominatioa 




15 13 3690 

20 20»:i7...« 



307 lo 7* 

12 



9690 Aju. £1-5. 7i. 6^ 

Qr£BTIO!rS. 

} 74. What if radoetioa? 
} 75. Into how many puta ia 

( 76. How do TOD lednee fram a hicbcr 
alower? 

§ 77. How do yoa redoea frooi a lower 
ahi^ar? 

4 78.- How do jroa prore redjetion ? 



1. In £45 12r 10(2 how man j pe!>:e ? 

A3U. VA5L 

2. In 87 gaineas, how many fanfain^ ? 

Aiis. 97696. 

3. In 80 guineas how many poiinds ? 

Ans. £SL 
.4. In 1549 fiuthings how many pound*, shLlio^ 
aiid pence? 

Ans. £1 12k 3id, 
5. ' Beduce 1046 pence to pounds. 

Ans. £4 7s 2d. 
6. Beduce 4704 pence to guineas. 

Ans, IS guineas, 14f . 

TKOT WEIGHT. 

$ "^Z 0014 Minr, jewds, andlamon^tift^ 
oiom^ jMBujF wngliti^ ad gndiis. 



TABLE. 

24 grains, gr. make 1 pennyweight, marked pat. 
20 pennyweight* • 1 ounce. .... or. 
12 aaaees - - • 1 pound. - . • . H. 



aUESTlONS. 

4 79. What Ihiop ua waighed by Tia; iru|litT ' 
Kt ita danaminitiooi 1 Rspait th* Tiblc. 



1. Reduce IGlb. lloz. ISpwt. to pennywuf^tk 
16 tt. 
IS02, in a poLuid- 



I 



15 pu)(. added. 
"i076 pennyweights in IM*. llor. 16p»W. 

2. In 25lb. 9f)z. Opwf. 20fr. how many grains T 

Ant. U8340. 

3. Eeduce 6190^. to pounds. 

24)6490 

2[0)27|i> 10^. remainder. 
12)13.. lOpioi. remainder. 
1 . . las. nmainder. 
Am. Hi. loz. lOpot. lOfr 
jL In 678613 graios how many pounds 1 

Ant. mii. 9oft. i^ptAt. u;^. 

'iiM 879iptet. (0 pounds. 



raKnuTi irUMBUS. 

apothecaries' weight. 

i so. This weig;ht is used by apothecarisa %ai 
physiciani in mixing their medicineR. lu deno* 
minarions are pounds, ounces, drams, scruples, snd 
grains. The pound and ounce are (he same as ihe 
pound and ounce in ihe Troy weight, the difTerenca 
between the two weights consists in the different di- 
visions and subdivisions of the ounce. 

TABLE. ^^ 

SO grains, gr. make 1 scruple, marked 3. '^lU 

3 scruples • • 1 dram, • • - 3. '^H 

S drams - - - 1 ounce, - • • j. ^^H 

13 ounces - - - 1 pound, - • ft. ^M 

ft ! 3 B gr. ^M 

1 = 12=9(5=288=6760 ^H 

1= 8= 24= 480 ^M 

1= 3= 60 ^H 

1= 20 ^^M 

QUESTIONS. ^^^H 



480. WhatislheuMorthi 
xa ill <9enomiTiB.tiong T Of i 
hi ounce ? Repeat the Tabic. 

EXAMPLES. 

1. Reduce 9fe 8? 63 23 I2gr. to grains. 
9 

12 

U6 ouRcei- 

8_ 

934 drama. 
3 
2804 scruples. 

20 

Av- 660B2 gniia. 



86 SEDUCTION OF 

2. Reduce 27 & 9^ 63 13 to scruDbs. 

Arts. 8011 scruples. 

3. Reduce 94 ft 11^ 13 to drams. 

Ans. 9113 drams. 

4. In 56092 grains, how many pounds ? 

2|0)6609 |2 
3)2804 12^r. 
8) 934 23. 



12) 116 63. 

9& 81. 
Ans. 9ft 8^63 29 12^. 

5. Reduce 24033 grains to pounds. 

A71S. 4fc 2| 05 13 13^. 

6. Reduce 32044 scruples to pounds. 

Ans. niib35 13 19. 

AVOIRDUPOIS WEIGHT. 

§ 81. By this weight are weighed all coarse arti- 
cles, such as hay, grain, chandlers* wares, and all the 
metals, excepting gold and silver. 

Its denominations are tons, hundreds, quarters, 
pounds, and drams. 

In this weight the words gross and net are used. 
Gross is the weight of the goods, with the boxes, 
casks, or bags, in which they are contained. Net is the 
weight of the goods only ; or what remains after 
deducting from the gross weight, the weight of the 
boxes, casks, or bags. 

A hundred weight is 112 pounds, as appears from 
the Table. But at the present time, the merchants 
in ourprincipal cities, buy aad^Ubi^ \ikA IQQ^unds* 



bEXOMINATB NUMBERS. 87 

TABLE. 

16 drams dr. make 1 ounce, marked oz. 

16 ounces - -1 pound, ' ' ' lb, 

28 pounds - - 1 quarter, - - - ^r. . 

4 quarters - - 1 hundred weight, cwt, 

20 hundred weight 1 ton, - • - - T. 

T cwt. qr. lb. oz. dr. 

1=20=80=2240=36840=673440 

1= 4= 112= 1792= 28672 

1= 28= 448= 7168 

1= 16= 266 

1= 16 

QUESTIONS. 

^WL Wliat articlM are weighed by this weight 7 What 
are tta denominatioiii 7 What does grom mean? What 
does net mean 7 What is a hundred weight 7 How do they 
buy and sell in the principal cities 7 Repeat the Table. 

EXAMPLES. 

L Beduce 6T. Qcwt. 2qr. 24^. 13oz. 14^r. to 
(bams. 

6 
20 

108 
4 



436 

28 



12204 
16 



196277 
16 

Am. 3124446 drama. 

S. Seduce 27 T. 17cwt. 29or. ^\lb. \i^ wfii 

Ans. \^V\« 

S. Seduce 94iT. I9cmt. lor. \o ce^BLt\«t^- 

Atu. n©^ 



SB BSlNfCTlOfY Of 

4. Reduce 3124446 drams to tons. 

4X4=16 lil§l?!^ 

< 4)781111 > .. 2 • 

AvA=iftJ 4)19^77... 3x4+2= 14rfr. 

* * ^^1 4)48819.. . 1 

4) 12204 ... 3 X 4+ l=13«r* 



4X7=88 j 



7)3061 



4)436...6x4=242». 



2|0)10|8 ...3gr, 

5 ... &cwt. 
Am. 6 T. Sewt. 3qr. 2423. ISmt. Udr. 

6. Reduce 1089105^ drams to tons. 

Ans. 189 T. 18c»^ 2gr. 
6. Reduce 299618B eunces to tons. 

An$. 83T. ISciD^ Ogr. 7Ib. 

LOirO MEJLBVKE. 

^ 82. Lon^ measure is used when lehgtli only is 
considered. Its denominations are degrees, leagues» 
miles, furlongs, rods, 3rards, feet, inches, and bi^ley* 
corns. 

TABi.fi. 

3 barley-corns, bar. make 1 inch, marked in. 

12 inches • • « 1 foot, • ft. 

3 feet • • • 1 yard • ytL 

6} yards or 16^ feet • 1 rod, perch, or pote. rd. 

40 rods • • • 1 furtong, Jur. 

8 furlongs or 320 rods 1 mile, • mi. 

3 miles - - . 1 league, • L. 

60 geographical or 691 ) -■ j j « 

statute miles $ ^ ^'^ - *#•«» 

aw degr^et - * \^ fl^^^ circle, or dream* 

( muiga cC (ha «u!Otu 



BKNOMINATS NUMBERS. 99 

fwr, rd. yd. ft. . in, 

1 = 8 = 320 = 1760 = 5280 = 63360 

1 = 40 = 220 = 660 = 7920 

1 = 5^ = 16^ = 198 

1 = 3 = 36 

1 = 12 

NoTE.^-A fathom ii nx fe6t, and is generally used to mea. 
fuze the depth of water. 

A hand ia 4 inehea, and is oaed to measure the height of 
-hoiaea. 

QUESTIONS. 

§ 89. When ia Long Meaanre uied ? What are its denomi^ 
nataona ? Repeat the table. What ia a fkthom ? What ia a 
hand? 

EXAMPLES. 

1. In 67^. lOtn. 2dar. ; how many barley-corns ? 

676 
12 

8110 
3 



Ans, 24332 barley-corns. 

2. In 69mi. 7Jur, 28rd, how many rods ? 

Am. 19198r<f. 

3. In 194656 bar. ; how many feet ? 

3)194656 

12 )64885 . . . Ibar. 

% 5407 . . . Itn. 

Am. 5^7ft. lin. Ibar. 

4. In 115188 rods, how many miles? 

Ans.^5%m.'tf« 

CJLOTH lI£X81}BXi* 

*Sa, Cbtb neasoxe is ui^di fot ^«- 
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ftunnmcui imp 



kinds of doth. Its denominatioiii are ISfls FmucIi, 
Ells English, Ells Flettuah, yasrds. qaarters, Hails, 
and inches. 

TABLE. 

^l inches {in,) make 1 nail marked na* 
4 nails • * - - 1 quarter of a yard qr, 
4 quarters • 
3 quarters • 
6quan«rB • 
6 quarters • 



• 1 yard • • yd. 

• 1 £11 Flemish - £. Fl. 



I BU English 
1 Ell French 






avEsnoNs. 

(61 For wlMit it Cloth BfeunieiMedt WMtirsilidi. 
nominationif Repott the table. 

BXAMPLBS. 

1. Ill 3^4. 3^. Sne. Iiow many nails t 

4 

143 
4 

Am, 675 no. 

2. Reduce tt Ells English to nails. 

Ant. 9Etona, 
a Reduce 51 Ells Flemish Sqr. Siul to nails« 

Jl^.€S3iuk 
4. In 3278 nails, hav^ many yards? 

4 )aa78 

4)819 . . .fk ku 

804 • • •oqr* 
Ant. 204^. 3^. fhuu 

C. Bediibe 340 ludls to Ells Flemish. 

Ant. 28 JS. JR. Iff » 
d laSTquarmmthtrnmatyTuiMt 



jS^lMTt 



BBKONTKATE KtlMBERS. 

ULSD OR SQUARE MEASURE. 

4 84. Land or square measure ia used in measu- 
ring iBnd.or any tbing in which length and hreaJth 
are both considered. 

A square is the space inclii- ' Font. 

4ed between four equal lines, 
'•drawn perpendicular to e»ch 
>V)lhe[. Each line is called a 
«de of the square. If each aide 
ho one foot, the figure is called 
« tgTiarefoot, 

If ihe sides of the square 
it each one yard, the square 
H called a square yard. In 
the large square there are nine 
vmall squares, the sidea of 
which are each one foot. 
Therefore, the square yard 
-contains 9 square feet. 

L The number of small squares ihat is contained in 
fany large square, is always equal to the product of 
two of the sides of the large square. As in the Gg- 
k«re 3x3=9 snaare feet. The number of square 
finches contained in a square foot is equal to 12 X 12 
1=1M. 



1 yard or 3 ftiil. 










- 
1 














'i 



1 144 square inches, sg. ivt. moke 1 square foot, Sg.Ji. 



9 square feet 


. IsquareyordSj.yi. 


ij square yards 


1 ?,wiMft Y**» ^m 


square poles 


\^o<A, • ■ 


4 rooda 
*av9 
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A. R, P. Sq, yd, Sq, ft. Sq. «n> 

1 = 4 = i60 = 4840 = 43560 = 6272640 

1 = 40 = 1210 = 10890 = 1568160 

1 = 30J = 272J = 39204 

1 = 9 = 1296 

1 = 144 

The Surveyor's or Gunter*s chain is generally 
used in surveying land. It is 4 poles or 66 feet in 
length, and is divided into 100 links. 

7^^ inches make 1 link, marked - L 

4 rods or 66 ft.' - - 1 chain, - - - c. 

80 chains 1 mile, - - - - mi, 

1 square chain - - 16 square poles, - - P. 

10 square chains - - - 1 acre, - - - - A, 
Land is generally estimated in square miles, acres, 

roods, and souare poles, or perches^ 

QUESTIONS. 

§ 84. For what is square measure used ? What is a squan ? 
If each side be one foot, what is it called ? If each side be a 
yard, what is it called? How many square feet does the 
square yard contain 7 How is the number of small squares 
contained in a large square found ? Repeat the table. What 
chain is used in surveying land ? How long is it ? How is it 
divided? Repeat the Ti3>le. How is land generally esti. 
mated? 

EXAMPLES. 

1. In 32M. 25 A. SR. how many square poles I 

32 

640 

20505 
4 



82023 roods, 
40 



Jnf. 32809Si(i P. 



' DBKOHtHATE mTHBEU. 

fc a Ib 19A. SE. 37P. how many square poies I 
9 Am. 3]S7P. 

3. In 175 square chains i howmany square rods? 
Ans. S500P. 
k 4. In 37456 square inches, how many square 
fcetf 
I ( 18 )37456 

12X12=144 } 12)3121 ■ . 4 

( 260 . - ] 

1x12+4=16. 

Am. ZGOSg.ft. l6Sg. in- 

5. In 14972 square rods, how many acres ? 

Atu. mA. 2B. 12P. 
6- In 3674139P. how many square mites t 

Ans. 35Jtf. 563J. IR. 18P. 

SOLID Oa CUBIC MEASURE. 

4 S5' Solid or cubic measure is used in measuring 
flone, timber, earth, and such other things as have 
Ae three dimensions of length, breadth, and ihick- 
mss. Its denominations are tons cords yards, feet, 
tnd inches. 

A cube 19 a body or 
nltd, having siK equal 
fcces,which are squares 
If the sides of ihf> cube 
it each one foot long 
Ibt solid is called a cu 
Kc or solid foot. But 
Irhen the sides of the .- ■ „ -r— , 
Cahe are one yard, as in ^ '^'-' ^"^ 

Ae figure, the cube is called a cmW ot a^A"" 
Jlc base of the cube, which is iVie (cite t>\v«> 
tiads, contains 3x3=9 squ&Te fce\. '^Vct" 

h cf one foot «ach, can ^ i&s«»& «^ "^ 



• 
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If the solid were one foot high it would contain 9. 
cubic feet ; if it were 2 feet thick it would contain two 
tiers of cubes, or 18 cubic feet ; and if it were 3 feet 
high, it would contain three tiers, or 27 cubic feet. 
Hence, the content of a solid is eqtial to the. pi'odttct 
of its length, breadth, and thickness. Therefore, 1 
cubic foot contains 12 x 12 x 12=1728 cubic inches- 

TABLIB. 

1728 solid inches, S- in- make 1 solid foot, S-ft. 

27 solid feet - - 1 solid yard S. yd, 
40 feet of round, or 50 ) ^ . ^ m 

feet of hewn timber, ) 
128 solid feet=8x4x4, that is, a ^ ^^^ j q^^^ 
pile 8 feet in length, 4 feet in > #► ^qq±^ r 
width) and 4 feet in height. ) 

Note. — A cord foot is one foot in length of the pile whicb 
makes a cord. It contains 16 solid feet. 

QUESTIONS. 

§ 85. For what is solid *or cuhic measure used ? What anr 
its denominations ? What is a cube ? What is a cubic or solid 
foot ? What is a cubic yard ? How many cubic feet in a eu^^ 
bic yardt What is the <:iontent of a solid equal to ? Repeat 
the table. What is a cord of wood ? How many solid feet 
does it contain ? 

EXAMPLES. 

I. Seduce 14 Tens of round timber to solid inches* 

- 14 
40 

"555 
12 

6720 
12 

'OSSSS 
12 



Ans. 967680 soMiiM^v 



X)ENO;WfAT£ NITHBEaS, 9'> 

2* In 55 cords of wood, how many solid feet ? 

Ans. 7040. 

3. In 25 cords of wood, how many cord feet ? 

Ans, 200 cord ft- 

4. Beduce 3058560 cabic inches to tons ot round 
timber- 

1728)3058560(1770 
1728 

13305 
12096 



12096 
12096 

000000 

4|0 )177|0 

44... 10 

Ans, 44 tons 10^, 

5. Reduce 28160 solid feet to cords. 

Ans, 220 cords. 
6« Reduce 174964 cord feet to cords. 

Ans, 21870 cords, 4 cord feet. 

WINE MEASURE. 

( 86. Wine measure is used in measuring^ all li- 
quors excepting beer and ale. Its denominations, 
are tuns, pipes, hogsheads, barrels, gallons, qnarts, 
pintiy and ^lls. 

TABLE. 

4 giQsy gi- make 1 pint, maiMd pt. 

2 pints - - - 1 quart, • qt. 

4 quails • - « 1 giUlon • f 

311 gallons « - <« IwrnX 

€Spdlotm • . • l^o^SJiiDkSUU^ • 

Shogahetds - • l^^V^ 
9 pipes or 4 Jiogsheads \ ton 
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tun pu hhd, bar. goL qt, pU gu 

1 -.2=4=8=262= 1008=2016=8064 

1=2-4=126= 504=1008=4032 

1=2= 63= 252= 504=2016 

1=31^= 126= 252=1008 

1= 4= 8= 32 

1= 2= 8 

1= 4 

NoTB.«-A gallon, wine meaioro, contains 331 cubic inchM« 

QUESTIONS. 

§ 86. What is measured by wine measure ? What are its 
denominations 7 Repeat the table. What is the content of 
the wine gallon 7 

EXAIIIFLES. 

1. In 5 tuns 1 hogshead of wine, how many ga]« 
Ions? 

5 
4 

21 
63 

63 
126 



Am. 1323 gal. 

2. Reduce 12 pipes 1 hogshead and 1 quart of 
wine, to pints. _ 

Am. 12602pr. 

3. In 1 tun of cider, how many gills ? 

il9u. 8064. 

4. In 10584 quarts of wine, how many tuns ? 

4 )10584 

63^7X9 j ^^^ 



9)378 
4)42 



Am. lOtunt. WUi. 



6. Seduce 201632 gills to tuns. 

Atu. 2Stuni. Igal. 
6. Beduce 16138 gills of cider to tuns- 

Afu. Sttau. 

ALE OR BEEB MEASITRE. 

4 97. Ale or beei measure is used la measmiiig 
aje, beer, and millc. Its denominations ate hogs- 
heads, barrels, gallons, quarts, and pints. 

TABI^. 

S pints pt. moke 1 quart, matked gt. 

4 quarts - - I gallon, - gal. 

36 gallons - - 1 barrel, - bar. 

« gallons - . lliogshead, - Utd. 
hhd. bar. gal. gt. pt. 



N«n.— A gslloa, bear maums, contains S8S cubic Inehw. 
aUE8TIO»S. 

i 67. For what ii ale or beer raeutue used 7 WiM an 
itadaoomiaalional Rspsat ihe Table. Haw mtnfmim 
iaohei in ■ galloD, beer msaanrs ^ ^^_ 

BXAJitFLEB. ^1 

1. Keduce i7bar. IGgal. igt. to pints. 

in*. 13672pt. 

2. In 27hhd. of beer, how many pints ? 

Ans. 11664. 

3. In S5S32 pints of beer, how manv horah«*4t 

Ans. \mWL>''-'" 
4. Ib 6497S quarts of l>eei, ivo-w ww 
, . Ans. '^\b«r.' 
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DRY MEABVRE 

4 8S< Dry measore is used in msftsunng aU dry 
articles, such as grain, fruits, roots, salt, coal, kc. 
Its denominations are chaldrons, bushels, pecks, 
(quarts, and pints. 

TABLE. 

2 pints pt^ make 1 quart, marked ft, 

8 quarts - 1 peck, • pk, 

4 pecks • 1 Dushel, > bu, 

86 bushels - 1 chaldron - cA. 

ch, hu, pk. qt, pt. 

1 = 36 = 144 = 1162 = 2304 

1 = 4 = 32 = 64 

1 = 8 = 16 

1=2 

Note. — A gallon dry measure contains 268f cu- 
bic inches. A Winchester bushel is 18^ inches in 
diameter, 8 inches deep, and contains 2150f cubic 
inches. 

auEsnoNs. 

$88. WhatiftbeuMof DrymearortT What sre Ut de. 
nominations? Repeat the TaUe. What it the edaftfttt of 
a gallon? How large ii a Wiaoheiter boshel T ' 

EXAMPLES. 

1. In 372 bushels, how many pintsi 

An9..23SOd. 

2. In 5 chaldrons'^1 bushels, how many pecks I 

Am. 844. 

3. In 17408 pints, hbw tcmny bush^h ? 

Ans. 278. 
^ In 48S0 pints^ how many diddrmu^f - "' 

Am. ich. Mbu. ^k. %qft. 



DENOXIHATC NCMBKSS. 

TIME. 

^ 89. The denominations of lime are yemrs, 
months, weeks, days, hours, minutes, and seconds. 
GO seconds sec. make I miouie, marked m. 
60 minutes .... 1 hour, - 

21 hours 1 day, ■ 

7 days 1 week, - 

4 weeks I monih, 

13 mo. 1 day and fi hrs. I 1 common 
or 365 days, 6 hours ( Julian y 

yr. wk. da. hr. m. uc. 

1 =52-- ;]66i =8766 = 525960 = 31667600 
1= 7 = 168= 10080= 604800 
1 = 24= 1440= 86400 
1= 60= 3600 
1= 60 

The whole days only are reckoned. The odd sii 
hours, by accumulating Cor 4 yeara. n:iake one day, 
so that every fourth year contains 366 days. This 
i$ called the Bissextile, or Leap year. 

When the Leap year occurs, the number of years 
up to that time is exactly divisible by 4. Thus 1800, 
1604, 1808, 1812, 1816, 1820, 1824, 1828, and 1833 
were all leap years. 

The year is also divided into IS calendar moot 
which contain an unequal number of days. 
jvonu*. /ft. tf Dmit. 



BepwnbD, 



^25>: 



100^ Mpnnvni of 

The additional day, vAmx ill occurs, is added to 
the xnonth »f February, so that thit month haa 29 
days in the Leap ye^. 

Thirty days hath September, 

April, June, and November ; 

All the rest have thirty-one, 

Excepting February, tvirenty-eight alone. 

QUESTIONS. 

i 89. What art tht dsnominAtlons of Time ? How long 
It a your ? How many days in a oommon yaar 7 How ma* 
ay daya in a Imp yoar ? How many oalandar nootha in a 
year 7 Kame tnem and the namber of daya in eaeh. How 
many daya bai February in the leap year 7 How do yoa re* 
member whioh of the montba haye 30 daya, and which 31 7 

EXAMPLES. 

1. How many seconds in a year, ^ 26Sdm. 9kr. f 

24 

730 

@769 hours. 
60 



585960 minutes* 
60_ 

Ans. 31557600 seconds. / 

2. In 12 years of 365ia. 23Ar. 57m. 39see. each, 
how many seconds ? 

Am. 3794671O8I0C 

3. In 49 weeks, how many minutes ? 

An%. ^asmo. 

4. la 12883(^00 8ecmda,luminasi^lt«xat&^ilk 



r •■ 
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lot 


4x6= 


610)126S304D|0 

6|0)2103S4|0 

"^*i 6)»766 


and 1 day.^^ 


365)1461(4 
1460 


V 


1 

Ant. 4 year 


1 tin 7569520 18 seconds, how many years of 36fi 
dayi each t 

Ans. 2itfr. Ida. 26m. 5&«. 
6. In S927040 minutes how many weeks 1 _ 


CIRCUIulR HEASURE OR MOTION. ^^M 

tude and longitude, and also in measuring the mo- 
tions of the heavenly bodies. Every circle is sup 
posed 10 be divided into 360 equal parts, called de 
.frees, ^ | 




TABLE. 


^H 


«0 seconds 
60 minutes 
30 degrees 
12 aigins or 


" make 1 minute, marked ' ^H 
1 degree, ". ^H 
1 sign, - ■. 
360° 1 circle, - o. 


l' = 12 = 
1 = 


360 = 21600 = 

30 = 1800 = 

I = 60 = 

\ = 


1296000 

108000 

3600 


^ f ■ Bedace &» 29° 26' to TOm>i« 


»j;^ 




■ »• 
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2. In 2 circles, how many seconds ? 

Ans. 259MW\ 

3. In 32295 minutes bow many circles ? 

Ans. lo. 6s. 28°. 15'. 

4. In 27894 secondsi how many degrees ? 

ilTW. 70. 44'. 64". 

^91. The following denominations of things are 
not included in the Tables* 

12 things make 1 dozen. 

12 dozen - - - 1 gross. 

12 gross, or 144 dozen • 1 great gross. 

ALSO 

20 things make 1 score. 

112 pounds ... 1 quintal of fish. 

24 sheets of paper • • 1 quire. 

20 quires - • • 1 ream* 

QUESTIONS. 

4 90. For what is eircular mesflure used ? How 11 vrory 
oirclo fuppoaed to be divided ? Repeat the Table. 

§ 91. How man J things make a dozen-? How woMny do* 
zen a gross ? How many gross a great gross 7 How many 
things make a score ? How many pounds a quintal of fish 7 
How many sheets a quire of paper 7 How maqy ^^ires a 
ream 7 

APPLICATIONS IN REDVCTIOK. 

1. In 6169 pence, how many pounds? 

Am. £25. 14f. Id. 

2. la 69lb. I2ptfft, 6gr.i how piany grains ? 

.Atv. 340157. 

3. In £85 Bs how many guineas ? 

Ans. 81 guineas 7$. 

4. How many strokes does a regular clock striht 
in a year of 365 days, striking once at one, twkt St 

^o, Ssc. for the S4 hours in ti^e da^rl - ^^ 

Atu. €«Mlk 



r 
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6. In 757 boxe* of mgai c 

how many tons ? 
I Arts. 9tcmt, QcwC. lyr. 

I' 6. How many cords are there in a pile of wood 
I that is 36 feet long, 8 feet high, and 4 feet wide ! 
' Atis. 6 cords, and 6 cord feet. 

' 7. A man has a journey to perform of 288 miles ; 

supposing him lo travel IS hours each day for 6 days 
i in succession, at what rate must ho travel per hour 
,., to accomplish it in that time ? 

Ans. 4 miles. 
I 8, How many yards of carpeting which is one 

nrd in width, will be required lo carpel a room IS 

^t wide and 30 feet long 1 

A'u. 40 yards. 

9. Bcduce 346 Ells Flemish, to Ells English. 

Am. 207^ Ells Eng. 

10. Suppose the number of inhabitants in the 
United States to he 12 millions, how long would it 

E" ke to cQiint thera, counting at tha rate of 50 in a 
Am. 166 days 16 hours. 
11. A merchant wishes to bottle a cask of wine 
Dtaining63 gallons, into bottles containing one pint 
Mch: how many bottles are necessary! 

Am. 504. 
IS. There is a cube, or square piece of wood 2 
jbet, or 24 inches each way : how many small cubes 
1 inch each way can be sawed from it, allow- 
^g no waste in sawing ! 

Ans. 13 
'. A mercfiant wishes lo s^vi'p ^1S&\k 
X seed, in casks containing 7 'bvts'h.e\s^^«K.. 
^aatubat of ctsiu ue iQ^aiie^'^ 
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ADDITION OF DENOMDf AtB NOIQIkIb^ 

§ 92. AdditMm of HenomiiMitf} muBibm^ Kki Aat 
of simple numbersy teachos how to co^nM &• vabw 
of sereral numbers fay a aiagk one, whidi » coDod 

their aam. 

. I. Set down At nmmbers to he midei m that mH 
the denondnaiiams eftht uam kmdJkdl siamd m ite 

same column, 

II. Begin with the cUujnn of the laweti dammh 
nation, and add it up as in whole mmben. 

III. TJien amsider howmany units of Ms ienm n i 
nation make. oTie unit of the nesX higher^ and divide 
the sum by this number. Write down the remainder 
under the units cfits kind, and tarry the quotient to 
the 7iext column, hs in addition of simple numbers. 

IV. Proceed in the same way for aU the eolmmns 
to the last, and set down the entire sum of the lad 
column. 

§ 93. The proof is the same as in the ■AUriim of 
simple numbers. 

ElZAMPLES. 
ENGLISH MONEY. 

£ s d 

4 8 



27 
156 

Sum £189 



14 
17 



1; 



184 12 




ProoflSg 1 

^e find the sum intheco\TMSMLoiy»Rfc 



pence and carrying S lo ibe shillings, wc ^nd 41 in 
[he column of shillings ; ihal is, £Q and 1 shilliog. 
Set down 1 sbiiliog', and carry the 2 to the pounds ; 
iheii sum is 1S9. 
* 94. Not 
e of the c( 

mdcoiurnn, 4 10. We therefore carry one forevery 
)- But in denominate numbers the higher de- 
iminalions are formed differenily- For eKample, 
12 pence make 1 shilling, the unit of the next high- 
er denoininaiioa ; and 20 shi]]ings make 1 pound- 
In passing front pence to shillings, we must there- 
fore carry 1 for every 12, and one for every 20 in 
pttasing from shillings to pounds- And in geaenl, 
earrj- 1 for so many units of the lower de- 
3 malfe one unit of the next higher. 



£ 


J 


4 


£ 


s 


d 


173 


13 


S 


705 


17 


3t 


S 


17 


n 


3S4 


17 


S 


76 


18 


n 


175 


17 


3 


U 


17 


8* 


87 


19 


7* 


10 


10 


10* 


53 


12 


n 


s 


6 


7 


27 


10 


H 


Soni 37l> 


3 


10 


1404 


14 


6* 


202 


10 


5 


698 


17 


3 


Proof 376 


3 


10 


1404 


14 


6i 



QUESTIONS. 



i 



f 93. Whit is addition of d«nominBlc numbcn T Raw da 
you Mt down the numbBTa fnr addition J Whsru do yoa it. 
gin lo tdd ? How do you add tho leverai columns T 
4 93. Hnw do you prove addition 7 

^ 94. Why do you carry one Cot ovai^ Wn m »iWw«j. lA 
tiinplo aumbern? For how roany doyoiicitv^ <«i»"wi,-w»».t>-1 ^ 
IhimptBea to ihilVmra 1 — from sWiWmH" Va ^oiVftiv'V v^ W~ 
•r«t for bowmany do you e».tty oiw 1 




Adding up ttie grains, we find iheir sum 10 bC' 
47 ; th&t is, 1 piot. and 23 gr. : setting dQwn 23, 
and carrying 1 to the pennyweights, we find their 
sum lo be 42 : ihat ia, 2 oz. and 2 piot. Carrying 
2 to the ounces, we find their sum to be 29 ; that is, 
S lb. and 5 oz. : carrying 2 to the pounds and add- 
ing, we find their sum lo be 350. 



lb. oz. pv>t. gr. 
Add 100 10 19 20 



lb. 



:. pwl. gr. 



\ 



11 10 23 



171 


6 


1.1 


14 


391 


11 


n 


w. 


230 


6 


a 


IH 


94 


7 


:t 


1H 


42 


10 


ifi 


Wl 


31 








21 






Id 


it 



APOTHECARIES' WEIGHT. 
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» AVOIRDUPOIS WEIGHT. 

C9t^. qr. lb. oz. dr» ton cwt. qr, lb, oz. 



14 


1 


25 


14 


9 


15 


12 


1 


10 


10 


13 


2 


20 


1 


15 


71 


8 


2 


6 





9 


3 


6 


7 


3 


83 


19 


3 


15 


5 


10 





18 


12 


11 


36 


7 





20 


14 


7 


2 


27 


3 


2 


47 


11 


1 


27 


11 


6 


1 


19 


8 


1 


63 


5 


2 


19 


7 


4 


3 





16 


5 


12 


13 


1 


14 


9 


12 


2 
2 



6 



15 


13 
li 


9 


7 





5 


10 


79 


340 


5 


2 


8 


■ 2 



A merchant bought 4 barrels of potash of the fol- 
lowing weights, viz. 1st, 3 cwt, 1 qr. 25 lb, 12 oz, 3 
dr. ; 2d. 4 cwt. 1 qr. 21 lb. 4 oz. ; 3d. 4 cz(7^ ; 4th. 
3 cwt. 3 qr. 27 tt. 15 oz. 15 dr- : What was the en- 
tire weight of the four barrels ? 

Ans. 15 cwt, 3 jr. 19 lb. oz. 2 «ir. 



I^NG MEASURE. 



i. wtt. /wr. rd, 

16 2 7 39 

1 12 20 

1 15 

1 1 1 



327 

87 
1 



432 



E, FL qr. na. 

126 4 4 

65 3 1 

72 1 3 

167 2 i 



35 



yd. ft, 

90 
-155 
327 

50 



2 
1 

2 



624 



in, bar. 

11 2 

9 1 

7 

1 2 

■-5~r 



CLOTH MEASURE. 

yd, qr. na. 

4 3 2 

5 4 1 

6 10 
25 2 ^ 



E. E. qr. na' 
128 5 1 
20 3 1 



m 6 ^ \ — 3g-^ 



MS 
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JLA3VB OR SaVAKE MtAStTBE. 

S^.yL S^.^Tr. S^.ln. M. A. R. 

97 4 104 1 700 3 

S8 8 27 6 876 2 

105 8 2 7 450 1 

87 7 127 11 80 


268 5 116 


27 277 



There are 4 fields, the first contains 12. A 
38P.; the Sd. 4A. IR. 26P.; the 3d. 8fiA 
19P. ; and the 4th. 57A. IR. 2P. : how man] 
in the four fields ? 

Ant. 159A. SB. 



soijD OR cvnc lUSAsniE* 



S.yd. S-ft^ S.in. 


C. 


S.fi. 


C. Can 


65 25 1129 


16 


127 


87 


87 26 182 


17 


12 


26 


50 1 1064 


18 


119 


16 


22 19 17 
176 18 614 


37 


104 


10 


90 


106 


ISl 


WINE MEASURE. 




hhd» gal* qt. pt. 


tun pi 


hULgid 


127 65 3 2 




14 2 


1 S7 


12 60 2 3 




16 1 


2 25 


450 29 1 




4 2 


1 27 


21 2 3 




6 


1 «2 


14 39 1 2 




7 1 


2 21 


(te7 7 1 1 






50 


1 dd 



f 



DENOIILNATE N 



DRY MEAStTRE. 



c4. 


i«. pi. 51. 


pi. 


t*. 


J«. pL ,1. pi. 








141 


36 3 7 2 


an 


21 2 6 


.■1 


21 


32 2 4 1 


2 


1 2 7 


1 


85 


9 10 3 


5 


9 1 8 


2 


10 


4 4 13 








259 


12 I 





mo. wk. da. 


kr. 


wi. ^. 


^r, 


m 




4 


11 3 6 


20 


8 8 


14 


.W 


,57 


fl 


10 a 5 


21 


10 7 


2:j 


w 


4a 


R 


8 1 4 


19 


20 6 


14 


4t> 


III 


101 


9 3 7 


23 


6 5 


H:t 


If* 


St) 


fid 


S 4 6 


17 


2 2 


20 


4d 


4B 


172 


3 1 4 


4 


SO 4 


1 


41 


M 



SUBTRACTION OF DENOMINATE 
NUMBERS. 

^ 96. Subiraclion of denomiDate QUmbera teaches 
how to find the difTerence between Iwo denominate 
Dumbeia that aie unequal 

RULE. 

I. Set down the ieiser numher under the greater, 
placing the tame denominations directly under each 
other. 

II. BegiJiiiiith the lowest denomination, aTid if the 
Toivtier expressing thai denomination be less than the 
nutnher directly over it, make the subtraction at in 
simple numbers. But if it be gTealeT,s"lttUos.y "it 

y?Kra /4ff tipper number increased Inj lo Ttwi.'n.i) utwXi 
taaie on^ unit of the ««i( HghpT deiMrtrti.t>.o.X\o*»- 
10 _" 
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carry this one which has been borrowed to the next 
higher derunmnation, as in subtraction of nm^ 
numbers, 

III. Bo the same for aU the denominations^ and set 
djovm the several remainder s, and they will form the 
true remainder. 



* 




EXAMPLES. 










£. 


s, d. 


£. 


s* 


d. 


From 


27 


16 8 


26 


35 


20 


Take 


19 
7 


17 9 

18 11 


19 


17 


9 


Remainder 


7 


18 


11 



In this example we cannot take 9d, from 8^. ; we 
therefore add I2d, to the Sd, making 20<2., and then 
say, 9 from 20, 11 remains. Set down the 11, and 
carry one to 17 making 18 : then say 18 from 36 
leaves 18 : set it down and carry one tQ 19 making 
20 : 20 from 27 leaves 7. 

Or we may set down the minuend as on the right : 
£26.. S5s, 20d, Then 9 from 20 leaves 11 ; 17 from 
35 leaves 18 ; and 19 from 26, 7 remains. 



T. 

From 4 
Take 2 


cwt. 
12 
18 


qr. 
3 
2 . 


lb, 
20 
26 


Remainder 1 


14 





22 



In this example, we take 26 from 48 ; then 3 from 
3 ; then 18 from 32 ; then 3 from 4. 

PROOF. 

i 96. Add the remainder to the suhtrahend- their 
sum should he equal to the minuend. 

6 95. HTiat is subtraction of d«iiomu\a\A Tv\xTc^s«t.«>'X fbem 
write down the numbers fot waijlttB.cXxoiv'X Vi^«(i%^ 
» to Bubtract ? Wheu VVio nuiaXiet Vv> \i^ «c^(Ax%.tX« 




APPLICATIONS IN ADDITION AND 
SUBTRACTION. 

1. Sold a merchant one quarter of beef for i 
7s 9d ; one cheese for 9t Id -, 20 bushels of com 
for £4 IOj \\d ; and 40 bushels of wheat for £19 
12» S\d : how much did the whole come to ? 

Ans. £27 lljrf. 

2. Bought of a silversmith a tea pot, weighing 
3lb. 4a;. 9pmt. 21gT.; one dozen of silver spoons, 
weighing 2lb. \oz. Ipiof. ; 2 dishes weighing IWi. 
10o2. \&pwt. 16gT. : how much did the whole weigh i 

Alls. 2ilt. iox. 6pto(. 13^7. 

3. Bought one hogshead of sugar, weighing 9cv!t. 
2qT. 27ib. l4oz. ; one barrel weighing 3cwt. 27lb., 
and a second barrel weighing Sciet.'iqT. 'iRJh.^oi.-"- 

I Aoivtnuch did the whole weigh.^. 



) 12 ifzgTiucjKtx or 

4. A m«rcluiDt bors iwo hogsheads of sogv, i 
w<;ighmg Scmt. 2qr. iUb. ; the other, 9ewi, ^. 61 
hn fc«Us two barrels, one weighing Soof. Iqr. IS 
ll^z. ; the other, 2ewt' 2qr, 1515, 6oz, : how mi 
mttmiM on hand? 

Am. l2cwL 2m. l2oz 

ff. A man sets out upon a journey and has i 
milcM to travel ; the first day he travels 9 league 
miles 7 furlongs 30 rods ; the second day 12 leagi 
1 mile 1 furlong; the third day 14 leagues; 
fourth day 16 leagues 2 miles o furlongs 35 rw 
how far had he then to travel ? 

Arts. 14L. Imi. Ifur. l&rd 

6. A farmer has two meadows, one contain 
OA. 3R. 37P., the other containing lOA. 2R. 2S\ 
also three pastures, the first containing 12A. ] 
IP.) the second containing 13 A. 3R., and the th 
6 A. IR. 39P. : by how many acres does the p 
ture exceed the meadow land ? 

Am. 11 A. 3R. 18P 

vt 7, Supposing the declaration of independence 

^' > have been pubhshed at precisely 12 o'clock on 

jl; 4th of July 1776, how much time elapsed to the 

|: of January 1833, at 25 minutes past 3 P. M. I 
j^ Am. 66yr. ISlda. 2kr. 25m 

8. A farmer has three granaries, one for wb 
one for rye, and one for com : he fills them all. ] 
wheat granary contains 657^. 2pk. 6qt. ; the o 
granary 257*i«, l;i*, Igt ; the rye granary 458 
2p4r. 7qt. : how much grain had he in all, and h 
much more wheat than ive ? 

j^ 5 lu aU13f4^i«, 3/1*. 6j/. 

.Tw. ^ Wheat mow \i«jikT\fi\«U,n< 

^ A. i!tiUi«r wms bgiu oa ihe ^^ Q^ \Ks«i 




SSKOMIKATK SVM] 



1759, bis first ^un on ilie 4[h of Jane, 179.^ : whai 
was ihe difference of iheir ages ? 

Arut. 35yr. 5mo. 27da. 

10. A merchant has a bill to pay of £600. Ho 
has £250 Ids &d in cash, a good note against A 
for £7S \Qs Qd and a note against B for £37 11* 
9(j : how much money does he want to make the 
payment ? 

A7U. £235 I8» \d. 

11. A tailor requires \yd. 3yr. 3?ia. of cloth for a 
father's coat and \yd. \qr. 2na. for each of the two 
sous: the father buys 6 yards, does he buy too much 
or too little 1 

Am. lyd. Ijr. l?ia. too much. 

MULTIPLItATlOS OF DESOMINATE 
NIfHBERS. 

497. To multiply a denominate number by a sim- 
ple one is to repeat the denominate number as many 
limes aa there are units in the mulliplier, 

CASE I. 

4-98. When the simple number does not exceed IS. 



I. Write down, the denomiTtate numier and set the 
multiplier under Che lowest deiiomination. 

II. Multiply the lowest denomination by the vad- 
tiptier, and see how many units of the next higher 
denomination are contained in the prodtiCt, ai^d tet 
down the excess as in addition. 

ni. Multiply the next Mglier dcnomi.TuAwn.Vvi'ii* 
jullijdkr and add the uniU to be taTTW,! Stom^ 
product ; then, rtdvjce tfie sum to -u-uitt ■ 
Aiffher denomination, toritc down- tba ■»* 

10* _^^m 



Wbex. 
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proceed in the same way for aU the dervtminoHoni^ 
settiiig do^^ the eritire product when you come to 
the last, 

aUESTIONS. 

§ 97. What if required when you are to multiply a denomi- 
nate number by a simple one ? 

§ 98. When the simple number does not exceed 12, how 
do you write it down ? How do you begin to multiply 7 How 
do you ca^ ? 

EXAMPLES. 

Multiply £3 9s lOd by 4. 

In this example we say, A £ s d 

times 10<;are40£?, equal to df 3 9 10 

and 4(?. Set down the ^ in 4^ 

the lower line. Then 4 times £\2 36^ 40<i 

ds are 36^ and 3* to carry £13 19, 4^ 
make 39;, equal to £i and 

19; over : set down die 19«. Tfaen 4 tifioes £3 are 
£12 and £1 to carry make £13. 

(2.) (3.) 

£ s d T. cwt. qr. lb. oz^ 

17 15 9 9 3 27 12 

6^ 7_ 

106 14 6 a 9 3 26 4 

APPLICATIONS. 

1. What is the cost of 4 yards of dotk at £1 3» 
6<i per yard? 

The amount per yaf d multi- £\ 2s 6i 
plied by the number of yards 4 

wiU evidendy give the entire £4 I4f Q^ j^n^, 
cost. 

2. Wbit will be the cost of 9^108, at &9il«iek? 

4m.£4 7#0|. 



3. A fanner has 11 baga of com each containing 
Hiu. lp/(. 3qC. : how much corn in all the baga? 

Ans. 25iii. 3p/c. Igl. 

4. What ia the cost of 12 bushels of wheat at 9i. 
6rf. pet bushel ? 

Ans. £5 14i. 

5. Haw much sugar in 12 barrels, each contaia- 
ing 2cwt. 2yr. 27;*. ? 

Atu. 2T. 4cic(. 3$r. 1616. 

6. In 7 loadsof wood, each containing 1 cordmnd 
a cord feel, how many cords ? 

Atu. 8 coida. 6 coid feel. 

CASE II. 

4 99. When the simple number is greater than 
12 and a composite number. 



Midtrply ike denominate number by one of the 
component parts, or factors, and then nadtiply the 
product by the other factors in svcceision ; the last 
product is the one required. 

■Ex.l. Multiplv.£6S*9(;by48=6x8. 

Ans. Xa94 12*. 

2. What will 24 barrels of flour cost, at £2 111 
Sd per boirel 1 

Am. £62. 

3. What is the cost of 42aoi. of tallow, at £J 14* 
■fti per cwt. ? 

Ans. £72 9s. 

4. What ia the cost of 120 dozen of candles at 5s 
9d pel dozen 1 

Ans. £34 lOt- 
B. How much water wiVlte conJaiwwii' 
J, aicii containing 63gal. \qt. \'pt.\^ 



Mjwmda, ead 



1 



^1 
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CASE in. 
^ 100. When ite simple number exceeds ] 
is not a composite Qumbei. 

RCLE. 
Multiply the nmple nwrnber by tach ofthedi 
tmtions teparatdy, and reduce each product 
highest denomination named. Then add the i 
pmducti together, and their mm wiU bethel 
nought. 

Ex. 1. Multiply £5 3» Si by 13. 

13 13 1 

8d_ 3f _£. 

104<;=& Sd 39t=£l 19( £6 

1 1& 

&8i 



\ 



Am. £67 7* 8^. 

2. Multiply £6 & 9j by 139. 

139xW=12Slrf=£ 5 4* 3d 
139x8s=1112»=£ 6S 13« 
139 X 6£=£ 834=£834 00 

Am. £894 1& Sd. 

3. Multiply £0 2s 4.^ by 195. 

Atu.£a& 

4. What is the cost of 46 bushels of whea 
7\d per bushel ? Ant. £10 11» ( 

5< What is thecost of 117cu>l' of raisins at 
3(1 per cwt. ? 

Aiu. £130 3( 
DDESTJONS. 
l! ^^. Hoiv da you mulllpW «lwn <.ba unqh du 
gretter than 19 and & compiintA TkunAm t 
flOO. How do yon muWpVj '^wo *« raB^« 
ceeds 13 and ii not a comfoavU niuo\»tl 



I mvi 

I * 101. 



DEMOMINATe NUMBERS 
mVISION OF DENOMINATE NUMBERS. 



^ I01> A denominale number maybe divided iou 
any number of equai parts by dividing each of ju 
denomioauons by the divisor. 

RULE. 

I. Set doimi the number to be divided in the order 
of iu denominalions from the highest to the louxst, 
and write the dieisor on the left. 

II- Find how often the divisor is contained in the 
^figures of the highest dejutminiUian. 

III. RedTice the remaitider, if there be any, to the 
next loiver denomination, and add the figures of the 
dividend expressing thai denomination, and then di- 
vide the sum by the divisor. 

IV. Proceed in the same way for all the deTU/mina- 
tioTU, to the last.aTidif there be a remainder place the 
divisor under it, at in division of simple numbers. 
Each of the quotients will be e/ the same denondna- 
tion as its dividend, and the several quotients eon- 
Tucted together taill be the entire quotient sought. 

PROOF OF MULTIPLICATION. 
§ 103. Divide the product by the multiplier, and 
if ihe quotient is equal to the multiplicand, the weik 
may bo considered right. 

PROOF OF DIVISION 
^ 103. Multiply the quotient by the divisor, and 
if the product is equal to the dividend, the woiii may 
be considered right. 



f 101. Haw may s denominat* nuniiet >» * 
ioyoantdown the number W bo ib.-svisi'^ 
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then divide ? When there is a remainder what do you do with 
it? or what denomination will each of the quotients be? 

4 109. How do you prove multiplication ? 

§ 103. How do you prove division ? 

Ex. 1. Divide £25 I6s lOd into 8 equal parts. 

In this example we find that 8)£25 I6s I0d{£i 

8 is contained in £25, 3 times 24 

and £1 over. Now this £1 has jeT" 

yet to be divided by 8, as well 20 

asthel5fand 10(i[. Therefore — S)25s( 4s 

by multiplying the £1 by 20 'og ^ 

and adding the I5s gives 35y, ^ 

which contains 8, 4 times and .^ 

djrover. Multiplying the 3# by ^^ 

12 and adding in the lOd, S)4&(5d 

gives 46df which contains 8, 40 

5 times and 6d over. The 6<2 6d 

being reduced, gives 24 far- 4 

things which contains 8, 3 8)24/ar.(3/ar. 

times. Therefore each of 

the denominations has been divided by 8, and the 

reason of the rule is plain. 

Ans, £3 4f 5id, 

2. Divide 36bu, Spk. 7qt. by 7. 

In this example we find 7)26^. 2pk. 7qt,{fibu, 

that 7 is contained in 36 35 

bushels 5 times and Ibush- f 

el over- Reducing this to 4 

pecks, and adding 3 pecks ^j^^(i 4. 

gives 7 pecks, which con- 'J^ ^ ^ 

tains 7, 1 time and no re- 

mainder. Multipying by ^ 

8 quarts and adding, gives Q 

7 quarts to be divided by 7 . 7 Y* V>qt . 

Atis. 5bii. \'pWAfjL, 
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Note. — When the dirisor does not exceed 12 the 
diTision may be made aiier the manner of short di- 
vision in simple nnmbers- 

Thus in the first example, 8)£25 15> 4d 
we say 8 into 25, 3 times and £ 3 4g di 

£1 m 2Qf over- Then after adding the ISi, we 
say,8 into 35, 4 times and dt over. Then reducing 
the 3r to pence and adding in the 42, we say 8 into 
40, 5 times- 

a Divide £821 17i 9f2by 4. 

Ans. £205 Or 5d lifar. 

4. Diride £55 14r }i2 by 7. 

Ant. £7 Idf M 3f/ar. 

5. Divide 1600^. 3qr. 2rib. fhz. by 7. 

Ans. 2ewt' \qr. Wb. l^oz. 

6. Divide 49^. 2qr. Sro. by 9. 

Ans. Gyd' 2qr- ina- 

7. Divide 131il. IR. by 12. 

Ans, lOA- 3jR. 30P. 

a Divide £1138 12s 42 by 53. 

Ans. £21 9s 8d. 

9. Divide 1417cto^ 7lb. by 79. 

Ans. I7cwt- 2qr> 2116. 

10. Divide £23 15f 7id by 37. 

AnS' 12ff lOid. 

11. Divide £199 St 10<2 by 53. 

Ans. £3 15f 2d. 

NoTB 2' — ^When the divisor is a composite num- 
ber, and exceeds 12, the work mnj be s^ 
dividing by the factors, in succession, ai 
of sim]ue numbers. 



^. 1. DiriieJS^ 2s 4A Yxj ^i!^ 
ber 21. Hete the factors mxe & aaoA^* 
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7)£28 2t id 3>£4 ftf 4 ^ 

£4 Of 4i£ £1 ^ 9itf 

Hence the answer sought is £1 ^ t)^ 



2. Divide £^ 3r 4i{ hy 35=5x7. 

Am. £1 18r 8if. 

3. Divide £85 4r by 72. 

Am.£l^ed. 

4. Divide £31 2r 10^^ by 99. 

Afu. 6f 3|i{. 

APFLICATIOIfS. 

1. Bought 65 ymrds of cloth for which I paid £72 
I4i 4j^ : what did it cost per yard ? 

Afu. £1 2f 4^. 

2. Bought 64 gallons of brandy for £30 8r : what 
did it cost per gallon ? 

Ans. 9s 6d' 

3. Bought 144 reams of paper for £96: what 
did it cost me per ream ? 

Ans. 13s 4d. 

4. Sixty three barrels of sugar contain 7 T. 16cu^, 
2qr. 2llb : hqw much is there in each barrel ? 

Ans. 2cwt. Iqr- 2716. 

6. A farmer has a granary containing 2% bush- 
els 3 pecks 7 quarts of wheat, and he wishes to put 
it in 105 bags : how much will eAch bag contam ? 

Ans.. f&u. 7qt. 

6. One hundred and seventy six mein consumed 
in a week 13cti^^. 3qr. lib' 6oZ' of bread : how muck 
did eaoh man consume ? 

Ans. W. 18^. 




ArrUCATIONS IN THE FOVR HVtZS. 
Albany, July 1, 1833. 
Mr. Jmmes Sears 

Bought of Albeti Tim*. 
3Zi. of green lea at 7s Gd per pound. 
27yi. of muslin at Ij 6ii per yard. 
4e»t. of sugar nl £i 2j 6d per ewl. ■ 
2kAd. o( molasses at 3s 6d per g^lon. 
8tt. of raisins at If 7(f per pound. - 

Received payment, £27 18s 2d, 
Albert Titvt- 

2. A ^enllemaa purchased of a silversmith, 3 doz- 
en silver spoons e&ch weighing 3oz. ipv?*. Igr. ; S 
dozen of lea spoons, each weighing 15pKi(. 16^. ; 
3 tankards each weighing' ^2oz. lipwt- ; he sold 
him old silver to the amount of 6lb. IQoz. Sptot. : 
How much renittined to W paid for? 

A-as. G!b. 9oz. \2ptel. 

3. What wili be the cost of S2 tons of hay, at £2 
If IQd per ton ? 

Aw. S4G Os id. 

4- If iwo hogsheads of wine cost £67 4t; what 
doe* it cost per gallon ? 

Am. lOi 8d. 

5- If icieC. of sugar cost £14; what is it per 
pound ? 

Am. 7id. 

6, A man paid £67 is for a pile of wood contain- 
ing 64 corJs ; he sold 30 cords for £29 1& ■■ for 
how much must he sell the remainder per cord so 

Ans. £1 a*. 

7. U78ciDt.3qr. lOtt. ot stt5a.T\ieetifwa.-^*a--*i^ " 
, mmong Smen, what wil\ be eac\i ofttfa 'Smo^.'^ 

Ans, \&cwl-^fl7'' 



I. ■ I 

I 
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, S. A printer uses one sheet of paper for e^ 

'' pages of an octavo book: how much paper ^ 

necessary to print 500 copies of a b«ok conl 

336 pages, allowing 2 quires of waste paper i 

ream? 

Afu. 34 reams 5 quires 12 sh< 

9. A farmer wishes to divide 108 acres 
equal fields : how much will tliere be in eacb 

Ans. 13A. 

10. Out of a pipe of wine, a merchant dra 
P,l bottles, each containing 1 pint 3 gills ; he ihi 
|J six 5 gallon demijohns ; then he draws off 3 

,/ 1 bottles, each containing 1 quart 2 gills : how 

^ I remained in the cask ? 

^ j Am, 8&gal, 

11. A man lends his neighbour £135 6^ ( 
takes in part payment 4 cows at £5 8s apiec 
a horse worth £50 : how much remained du< 



^Ti 






r 

■ 
■ ¥ 



A?is. £63 lis 

12. A farmer has 6 T. Sciot. 2qr. lUb. of ] 
be removed in 6 equal loads : how much m 
carried at each load ? 

Am. 1 T. IcwL Igr- £ 

13. A person at his death left landed estate 
amount of £2000, and personal property t 

^ amount of £2803 17* U- He directed that his 

.?. J should receive one eighth of the whole, an 

the residue should be equally divided among h 
children. What was the widow*s and eacn < 
portion ? 

M^\ Widow's portion £600 9* 8d 
-^''^* ( Each child's portion £1050 I65 




KULE OF THKEE. 
4104. Ex. 1. Ifl TnTdofclolbcosl$2, howihiicE 
will 6 yards cost ai i}ie same rale ? 

It is plain that 6 y&rds of ctoih, at the same rale 
will cost 6 times as much as 1 yard, and therefore, 
■ ihs whole rosi is found h,- mariiplying' tZ bj- 8 — 
giving S13 for the cast. In this eiample there art^ 
fiKirntimbers conEidered, viz. 1 yardof cloth, 6 vards 
•f cloth, S2 and 812: these numbers are called 
terms. Three of these lerms were known or givpn 
in tlie question, and the other was to be found. 
1 yard of cloth is the 1st term ; 
6 yards of cloth is the 2d I 



82 "is the 
SIS is the 



■ 3d te 
' 4th » 






Now the 2d terra 6 contains the first term 1, fl 
timea, and the 4th term 12 contains the 3d term 2, 
6 timea — that is, tie 2d termis aimanytima greater 
than tht \st, at the ith term is greater than the 3d. 

^ 106. This relation between four numbers is call- 
ed gtometrical proportion : and generally 

Four mimiera are in geomeirical proportion, w4*» 
iht 2d term is as many times greater or less than the 
lit, at theith term is greater or less than the 3d. 

We express that four numbers are in proportion 
aKus: 

1 : 6 : : 2 : 12 

Tbal is, we write the numbers irt the same line 
And place two dots between the 1st and 2d terms, 
four between the 2d and 3d terms, and two between 
, .the 3d and 4th terms. We read the proportion thus. _ 



mbers 



5 ■. W 
}proporiioa, since the 2d leim 
•fh&4th mm iwice the 3d. 



12. 




The in and 3d terms of a proportiim altoayi «z- 
prtu guantilies of the lame kind, and so liktieite do 
the Sd and ilh terms. As in ihe first e 
yd. yd. $ 



Ex. 2. If m. of t. 
It ihe same rate? 

lb. Ih. 






4 )»6 A-ni. S24 

824thecosiof la^ioflea. 

It as evident that the 4th term, or coal of 12ffl of 
■tea, nusl be as many limes greater than S8, the cost 
fi(4lb, as 12lb. is greater than 41li. But since the 
(quotient of 12 divided by 4 expresses how raanv 
times IS is greater than 4, it follows that the fourin 
term will be equal to S8 multiplied by this quotient : 
thatcis, equal to SS multiplied by 3, or equal to ftM. 
But we obtain the same result whether we multiply 
(he 3d terra $8 by the quotient 3, or first multiply 
it by the 2d term and then divide the product by the 
1st term ; and the same may be shown for every 
proportion, Hence, we conclude, 

^ 106. That the fourth term of every geometrical 
proportion may be found by midtiplying the 3d and 
3rf temu together, and dividing their product iy the 
firttterm. 

^ 107. The 1st and ieh terms of a proportion art 
eaSed the tiao extremes, and the 2d and 3d terms are 
^^la^^ t^e ttea meant. ^4%', s\nc« 't.Ve 4<Ja. tie«n is 
obtained, tiy dividing i\ke 'pioiaM.tA 'OQft'ii.Tisi^i&. 
" ' the first lerni, a«A emce vVe ^\o&*«. A«t« 



[ 



L 



That in any geometrical proportion the product 
of the two eztretnes it tquel to the product of the ttoo 

Thus in the first example, 

1 : 6 :: 2 : 12 We have, 1 X 12=6x2=12 
and in the second, 

4 : 12 : : S : 24 4x24=8x12=96, 

* 108. The Rule of Three takes its name from the 
ciicumslance that, three numbers are always given 
to find a fourth, which shall hear the same propoc- 
lion to one of ihe given numbers as exists between 
the other tivo. 

GENERAL KVLE. 

^ 109- I. Redwe the (uw numbers tekitk have dif- 
ferent names from the answer sought, to the lowest 
•dtnovmiation named in either of them. 

IL Set the number whic/i is of the tame kind laitk 
the antuxr sought in the third place, and then con- 
sider Jrom the nature of the question whether the an- 
swer win be greater or less titan the third term. 

III. When the answer is greater than the third 
term, write the least of the remaining numbers in the 
_first place, bitt when it is less, place the greater there. 

Then multiply the second and third terms together 
a.ttd divide the product by the first term : t/ie quo 
tieM will he the fourth term or answer sought, and 
will be of the same denomination as the third tenn. 

If 48 yarde of cloth coBt.!t6735,-«.W.-»^'*- 
iiiyvde cost ax the same xiMe,\ 

U* 



■ILB (IF T3BVaX, 



Mi 



4^9eM»(Wiijs 



84 

48 



g40 
000 



In diis exnmtey li "dMiaBswer k to be doUa 
phee the tSTiSS in tbe diiid teim. Then, i 
yuds of doth win cost mme than 4B vrnTds. the 
tenn most be gienter than the third, and the: 
we write the least of the two remaining numl 
Aefintnhce. The ptodnet of the Sd and 3d 
is tOOBiOO: then dividing by the first term i 
tain 1801,76 lor^ cost of 144 yards of doth 

£z- 4. KOmencan dig a certain ditch in 4( 
how many days would 00 men be employed i 
sing it? 

men men days days 

30 : 6 : : 40 : answer 

6 

3[0)24JQ"^ 



An$. 8 days. 
Am the answer musi be da^fa^^^^^^vK^ 




RULE OF THREK. 127 

11 do ihe same work in a shorter time than sii men, 
it is plain that the fourth term must be less than the 
third: therefore 30 men, the greater of the remain- 
ing numbers, is written in the first term. Besides, 
it is plain that the fourth t«rm must be just so many 
limes less than 40, as 6 is less than 30. 



Ex. 5. If 25 yards of clolh c 

will 5 yards cost at the same rat 

yd. yd. £ t d 



t £2^id, what 



i 35)X10 I6s 8d ^ ^^M 

^^H 200 iflSI^H 

I - 2S)56o{ar 

i goo 

i "When we come to divide the product of ihe 2d 

mod 3d terms by the first, it is found the £10 does 

I not contain 25. We then reduce to the next lower 
'denomination and divide as in division of denorai- 
sale numbers. 

i Ex. 6. If 3cwt. of sug:ar cost £9 2s Od, what will 

I 4ao(. Sjr, 26tt. cost at the same rate ? 

I Sctet. 4cu>/. Sqr. 2SIb. 

\ 4 4 £Q 2s Qd 



12 



19 



: "Seat. ■. ■- ^\aAA ■■ «< 






-t7^ 




i«. £«'"*'■ 






BtlLE OF THBEE. 

4IU. IIo«do7MfiBdtiK4lbten>i>fipn^wr(icisT 
i 107. Wlm are tba Gnt uul louUi lenw aUed 7 WInl 
an tlia meoad ud Ihinl Icnns callsd > What ii Uw product 
of Ihs two cnrameB njul to 7 

4 106. rrom TbM dou tbe Rnlc ofTtim lalw iu nuM T 

i 109. What H tb* fLrd thing to be doiw in MUinf > qoes. 

lioD ' Wbicli numbei do 70U nuke IIm third taim ! How do 

70D detcnmna whicb to put ia the iirM T Aftat M«tia{ tlw 

quMtion, bote do joa find ills 4t)i tcnn T Wbat will ba lla 

i 1 to. How do yon prove the Rule of Tbn* I 

APPLICATIONS, 

1. If 4 hats cost SIS, what will 55 cost bi the 



2. What is th"? value of Scmt. of sugar ai Sd. j»r 
pound? 

Aiu. £Al3t4d. 

3. If 40 yards of cloth cost 1170. what wUl 3S& 
yahb cent? 

Ant. 91381. 25. 

4. If 240 sheep yield 660Zi. of wool, how muiy 
pounds wiUbe obtained iiam 1300 i 

Atu. 3300/e. 
£. If 2 galloDB of molasses cost 66 cents, what 
■will 3 hogiSieads cost ! 

Am. «61,42i. 
6- If a tnan tratels at the rale of 210 miles in 6 
days, bow fat will he travel in a year supposing him 
not to IraTel on Sundays ? 

Am. 10955 

7. If 1 j-ard of cloth cost S355, what will 
cost of 3 pieces each conlainine 25 yards ? 

An*. «!M2,1 

8. If 30 tmneh of flout w\\\ ^a^^oA \Sft-»s 
40 days, bow long would i\ aui'bs.\si.^5 ^*J^ 



[losing him 

5 milea. ^1 
wiUbedHH 
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9. If 30 barrels of flour will support 100 men for 
40 days, 4iow long would it subsist 400 men ? 

"Am. 10 days. 

10. A owes B £679 6f., bat compounds with him 
by paying 3s. 4d. on the pound : how much does B 
reoeive of his debt ? 

Ans. £113 4f. 4^. 

11. If 90 bushels of oats will feed 40 horses for 
6 days, how long w^ould 450 bushels last them ? 

Ans. 30 days. 

12. If 5cv)t, 2qr. I4lb. of sugar cost £6 1*. 8rf., 
what will 35cu?/. 2Sib, cost ? 

A7is. £36 lOx: 

13. What is the cost of 3cwt, of coffee at ISd- per 
nound ? 

Ans, £21. 

14. If 3 quarters of a yard of velvet cost 7;. Sd-^ 
how many yards can be bought for £13 lUs, M. ? 

Ans. 28yd. 2qr. 

15. If an ingot of gold weighing 9^. doz- I2pwt. 
be worth £470 8f., what is that per grain ? 

Ans. ftd. 

16. Bought 4 bales of cloth, each containing 6 
pieces, and each piece 27 yards, at £16 4j- per piece : 
what is the value of the whole, and the cost per 
yard? 

Ans. £388, 16s. at 12s. per yard. 

17. What will be the cost of 72 yards of cloth, at 
the rate of £5 12s. for % yards ? 

Ans. £44 16s. 

18. A person's annnal income is £146 : how much 
is that per day ? 

Ans. Ss. 

19. If 3 paces, or common steps of a person, he 
^auai to 2 yards, how matvY ^«wa N^^Y^^^fMSKL 

Am. VJfinjai.'iJl, 



30. Whal itngtli must be cui olT riom a board 
that is 9 inches wide, to inak^ a square fool, that b, 
as much as is contaiQed in 12 inches iu length and 
13 in breadth ? 

Am. 16 inches. 
21. If 750 men require 32500 rations of bread for 
/ill a garrison of 1200 



a monlfa, bow many 
nreqnire? 



Am. 36000. 

It 864,96, what will 



82, If leiet. Iqr. of sugar ci 
be the price of imot. 2yr. ? 

Aiu. 840,32. 
23. The clothing of a regiment of foot of 750 
mea amounts to £3831 5t. : what wiU it cost lo 
clothe a boiiy of 3500 men 1 

A71S. £13212 10». 

54. How ninny vards of carpeting, that is 3 feet 
wide, will cover a ilaor that is 27 feet long and 30 
feet broad i 

Ara. 60 yards. 

55. What is tlie cost of 6 bushels of coal at the 
rate of £1 14a. &d. the chaldron ? 

Ajis. Si. 9d. 

56. If 6352 stones of 3 feet long will complete a 
certain quantity of wall, how many stones of 2 feel 
long will raise the like quanliiy ? 

Ans. 9528. 
27. If a person can count 300 in 2 minutes, how 
many can he count in a day I 



28. A garrison of S 



A,is. 216000, 
have provj 



for 



3ti6 days : how long will those prorisions last if the 



a bff increased 



, 174 days and - 



39. What will be l\ie laji u;5Wv $:<'» ' 



Irate of 3f. Bd- per pound sXttVm^' 



Ath. £\^ , 



^him 



132 xrLS or teilee. 

90. What will be the lux on S37a5k at Ac nle of 
4 mills OB t^ dollu ? 

Amb- tl5.03,S. 

31. A certain woik can be raised in 12 da^s by 
woridng 4 hofnn each day : how kmg would it re- 
quire to raiae the tnnk by wdiidngGhoors per day ? 

AmM. 8 days. 

32. What quantity of com can I Imt for 90 
guineas, at the rate of 6 shillings a bnshef ? 

AnM, 315 bushels. 

33. A person failing in trade owes £977, at 
'w'hich time he has in money, goods, and recoTerable 
debts £420 6f. 3^. : now suppoaing an equal diTi- 
sion among his creditors howmflch will they get on 
the pound ? 

Aiu. 8r. 7\d. 

34. A pasture of a certain extent having supplied 
a body of horse, consisting of 3000, with forage for 
IS days, how many days would the same pasture 
huve :)upplied a body of' 2000 horse ? 

Ata. 27 days. 
\Vy. Suppose a gentleman's income to be 600 
guineas a year, and that he spends 25r. 6c/. per day, 
one day with another ; how much will he have at the 
cud of the year ? 

Am. £164 12s. U. 

36. What is the cost of 30 pieces of lead, each 
weighing \cwt, VUb. at the rate of 16f. U. the cwt \ 

Am. £27 2r. 6d. 

37. The governor of a besieged place has provi- 
sions for 54 days at the rate of 2lb. of bread pei 
ration, but is desirous to prolong the siege to 80 days 
in expectation of succour : in that case, what must be 
the ration of bread ? 

Ana. \\\Ub. 
•A person pays Via\{ a. ^vcwi. ^ni«^V 

board, how long can lie >ao "boax^e^ ^ot £St\\ 

Ans» '^ ^^52* 



KVLZ OF THREE. 

39. WluU is the value of a year's rent of 547 acre* 
of land at the rate of I5s. 6d. the acre ? 

Ans. £423 IBs. Gd. 

40. If apersoa drink 20 bottles of wine per month, 
when it costs 2t. per bottle, how much can he drink 
without increasing the expense when it costs 2f. 6^. 
per bolde 1 

Aiu. 16 bottles. 

41. A merchaat bought 21 pieces of cloth, each 
containing 40 j-aids, for which he paid S1260 ; he 
sold the cloth at ti,7d per yard: did he make or 
lose by the bargain T 

Am. he gained $210- 

42. A ciGlem conlainiog 300 gaUona is fiUed by 
a pipe which discharges 3 gallons in 5 minutes ; but 
the cistern has a leak which empties 1 gallon in 5 
minutes. Now if the water begins to run in, when 
the cistern is empty, how long will it be in tilling ? 

Ant. 8 hoars 30 minutes. 

43. What wUl be the cost of 895 feet of timber, 
at t6 per hundred feet? 

100 ; 895 : : 6 : answer. 
6 
100 )5370 
53,70 

Afu. 953,70. 

In this example, 100 feet of timber, is to the given 

quantity 895 feet, aa $6, the cost of 100 feet, to 

853,70, the cost of 895 feet- If the timber had 

been sold at the rate of $6 per thousand feet, the cost 

of 895 feet would have been S5,37, for we 

have divided by 1000, instead ol \Wi', '5k 

W .should hive removed the sepaia'ing'^^A'K 

fcifcct three places to the left. ^encBA**^ 



r 



Vi 



J 



o( \\\\nnn nolfJ by th^ 100, or I'^CQ. ▼? izar* :3«£b*- 

RCLE. 

Vw'VffHV Mf nnniber hy thepnct^wndiftke tungi 
K «>4v*W Ajv Mff 100, ci^ 0^ twojiacafrtm tkt 

• i^' *^ii \f 9n*k'onrd by the 1000, aU of thretj 

• «•' ■ Kr f (iv'ygr fit M<> /f/]p tM^ &e the answer in the 
V . .*« /. ^^*^i^4tix*H Mjr the given price. 

* \ \\ v%( nvl Ih" tho cost of 1360 feet of board3 

Am. $148,50. 
*v \X\». xi'.:; V iH<* cost of 3657S bricks at 

Ans. t237,76,+, 
Av >\ -Kv >«•. V .V At» of 6359 feet of boards 

A^ S56S.20,+. 
** X,. •;•. v .h^ ,v*£ .-c llWlS :*eec cf limbec 

ji«* Stare, ;o. -»-. 

■ ■*-• •■■ ■^.''^^ ,Tizrw rfts: & $i;. -5Gper 

Atu. ft] or.. *-;. -. 

NTATKMKNTN. 

• ^o answer to phi'.Ii of iIih nbgvo questions his 
Xv-i found by a niriKlM MlHlniiiMnl. Questions, how- 
.Mvr. frequmitly occur in which two or more state- 
ments nro niM'.e«Miiry. In most Arithmetics, sucb 
'uesiiom nro arran^^od under a rule called Compound 
f'ropurtiim, or the Doub\o HuV^ ol IVa^^. '!CWj 
I iioivovnr, be answered \y^ \)i^% i\)\»& i^«^^ 



18)864(48 days. 



Ex. 1. If IGmenbiuldlSfeetoCwallin 12 daya, 
how many men must be employed to build 72 feet 
"n 9 days, working at the same rate ! 

The first quMtion is, j. , , , , , 

haw long wo'uld it take ^t^' Z^' . .^'■. J^'' 
the 16 men Lo build the ^"^ ' ™ " " '^ ' ''""^^'■ 
72 feel of wall ? ll 

It is evident that 18 „24 

feel of wall, is lo 72 feet, 
as 12 days, the time 
cessaty lo build 18 feet, 
to 48 day; 
ceasary to build 72 feet. 

The second qucslion 
is, if 16 men can build 
72 feet of ivali in 48 
dfl.y9, how many men 
are necessary to build it 
in 8 days ! 

Make 16 men the 
third term. Then as 
the same work is lo be 
e necessary ; tl 



Alls. 96 men. 



lei. 



t than the third, and hence 8 days f 
first lerm. ^ 109. 



[1 wil! be 
■e placed 



I. If a family of 6 persona expend $300 in 8 
months, how much will serve a family of 15 persona 
for 20 months ? 

First question. If 
8300 will support a P™' 
family of 6 persons 
for 8 months, how ma- 
ny dollars will support 
IS persona for the 
aiiiie time ? 




19S mvLE or thxkb. 



If -it*.. -«a.. • 

97£0 will soppnt a 8 : 80 : : 700 : 
fuxulj of 15 penoDs 20 

for 8 mondii, how 8)15000 

much wiU aerre ihem j^ -|i^ 

for 20 months ? 

3. If a man tmTel 217 miles in 7 days, tniYelling 
6 hours a day, how far ¥rould he tiaVel in 9 days, 
if he travellra 11 hours a day. 



1st 
dmyt, ituft, mmUm. wuU», 
7 : 9 : : 217 : 279 
9 

7)1953 



279 



2d. 
6 : 11 : : 279 : 511} 

n 

6)3069 



511} 
Atu. 51 1| miles. 

4. If the wages of 6 men for 14 days be 884, 
what will be the wages of 9 men for 11 days ? 

Ant. 899. 

5. If 154 bushels of oats serve 14 horses for 44 
days, how long would 406 bushels last 7 horees ? 

Ans, 232 days. 

6. If 25 men can earn $6250 in 2 years, how long 
will it take 5 men to earn 811250? 

Ans. 18 years. 

7. If a barrel of beer last 7 persons 12 days, hpw 
much will be drank by 42 persons in a year? 

Ans. I82har. ISgal. 

8. If 9 men can cut 36 acres of grass in 4 days, 
how many acres will 19 men cut in 11 days? 

Ans. 209 acres. 
^ Tf 25 persons consume 300 bushels of corn in 
V liow muck will l^ ^otaotki^ c^\>ssQasL% ia 
tt the same rate? 



10. If 32 men build a wall 36 feel lon{;, 8 feel 
high, and 4 feet wide in 4 days ; in what time will 
4S men build a wall 864 feet long. 6 feel high. ' 




OF VULGAR FRACTIONS. 

e pupil atudj 



4 111. There are five kinds of Vulgar Fra 
Proper, Improper, Simple, Compound, and Mixed. 

A proper fraction ia one in which ihe numerator 
ii less than the denominatoi ; as ^, ^, \, ice- The 
' value of every proper fraciion ia less than 1, 4 58. 
I Art improper fraction is one iti which the niune- 

L rator is equal to, or exceeds the denominalor \ as |, 
r \, J, 3:c. Such fractions are called improper frac- 
tions because they are equal to or exceed unity. 
I When the numerator is equal to the denominator the 
raloe of the fraction is 1 ; in every other case the 
value of an improper fraction is greater than 1- 

A timpU fraction is a single expression ; as \, J-, 
J, ^, ice. A simple fraction may be either proper 
or Improper. 

A compawnd fraction is a fraction of a fraction, or 
se«ral fractions connected together with the word 
o/between them ; as ^ of ^, J of } of 3, &c. 
I A mixed number is made up of a whole number 

and a fraction, as 3j, 12^, 16^, &c. The whole 
numbers are sometimes called integers. 

I 4 112. The numerator anii ietvoTOWwiXa'^ t&.'a.'a^*!' 

, //on, taken together, are caWei l\ie terir* »*■&* 
ifrHoa. Hence, every fraction Vas wiovetta*- 



!•>? TT^.f,t rlATTJIiX*. 




.-x: HOT be aprened file* 

e. br writiiiff 1 w* 

: *^-=s. 3 raiy be wntten f, 

ziasf , 4ec ; when 

5 ooes, 6 ones, &c. 

:• Il-L Siaoe uie ieaTrSiac oc m inction shows 
iz'jo ijw =A2T eq^ pans :be ^si: has been divi- 
ded, azi :ae naaaezmior how zzast of those equal 
pars are aken ia die fivxSao § 57, the fraction f 
will ezpres tha: dw oai: has becA divided into 8 
eq^ pans and tha: 5 of dbose pans are taken. Each 
pan of ihe onit will be expressed br \ and 5 of those 
pans by I X 5 : bence f =t ^d. In die same way 
1^=^ X 7, that is ^ b equl to ^ repeated 7 times. 

Again, i^x3==iV ^7x3=^^x21=1^. Thus in 
moltiplying the nnmerator of a fraction by any num- 
ber we mcrease the nomber of pans expressed by the 
fraction as many times as there are nmts in the mul- 
tiplier. We may therefore write 

Proposition I. If the numerator of m fraction he 
multiplied by any number^ the denominaior remain- 
ing unchanged^ the value of the fraction wiU be in* 
creased as many times as there are units in the muU 
tiplier, 

^ \\S. If we take any fraction, as V, and divide 
the numerator by 2, it will change the fraction to f : 
if we divide it by 3, we shall have |, and if we di- 
vide it by 4, we shall have }. Now in each of the 
fractions f , | and } the number of equal parts ex- 
pressed, is as many times less than 12, as there were 
units in the divisor ; and as the same may be shown 
of all fractions, we write, 

inoif II. If the numerator of a fraction be 
any numiber^ ikt derioniMiuaor Tenunmn.^ 
the value of the frcwAiora will b*d«wSd^^ 
^ times as thert are units m iK^dwBMfirr 



^ 116. If we lake any frarlion, ii:* j^. and multiply 
The denanuDHior by 4, it will change the fraclJOQ to 
■fg. Now in this last fraciion the unit or single thing 
is divided into 20 equal parts, while in the first it is 
divided into 5 parts. We may consider that the 20 
equal parts in the 2d case, have been obtained by di- 
viding each of the parts of the Rfst fraction into 4 
equai parts : therefore, 1 part in (he lirst fraetion, \s 
equal to 4 parts in the second- But the number of 
parts expressed in each fraction ia the same ; hence 
the second fraction is | of the first : and as the same 
may be shown of any fraction, we write, 

Proposition III. If tkt denominator of a /ration 
be multiplied by any number, the numerator remain- 
ing unchanged, the taiue of the fraction mill be di- 
minished as many times as there are units in the 
multiplier. 

4 117. If we take any fraciian as ^, and diride 
the numerator by 6, it will change the fraction to }. 
Now in the second fraction the unit or single thing 
is divided into 2 parts, and if we divide each of these 
parts into 6 parts, we shall obtain the IS parts into 
which the unit is dividedin the first fraction : there- 
fore, 1 part in the second fraciion is equal to 6 parti 
in the ftrst. But the number of parts expressed in 
each fraction is the same; hence, the second fraction 
is 6 limes greater than the first, and as the same 
may be shown for any fraction, we write, 

PaoPoBinoN IV. If the denominator of a fraction 
be divided by any number, the numerator remaining 
unchanged, the value of the fraction u!iU be ijureaied 
as many timet as there are units in the divisor. 

i 118. It appears from Pmv.l.\\lB.^.■>S.■Ca»■t»[a»^ 
Tatar of a fraction be muW^UeiV^ »it^ tisi.^*?' 
nlue of the fraction wiW be increoseA »a to»w« 
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as there are units in the multiplier. It also appears 
from Prop. III. that if the denominator of a fnbction 
be multiplied by any number, the raiae of nhe frac- 
tion will be diminished as many times as there are 
units in the multiplier. Therefore, when the nume- 
rator and denominator of a fraction are multiplied by 
the same number, the increase from multiplying the 
numerator, will be just equal to the decrease from 
multiplying the denominator ; hence we have, 

Proposition V. If the numerator and denomina' 
tor of a fraction be multiplied by the same number, 
the value of the fraction wUl remain unchanged. 

Thus, |=|xt=iJ and4=4XJ=|f. 

§ 119. It appears from Prop. II, that if the nume- 
rator of a fraction be divided by any number, the 
value of the fraction will be diminished as many 
times as there are units in the divisor. It also ap- 
pears from Prop. IV, that if the denominator of a 
fraction be divided by any number, the value of the 
fraction will be increased as many times as there 
are units in the divisor. Therefore, when the nu- 
merator and denominator of a fraction are divided by 
the same number, the decrease from dividing the nu- 
merator will be just equal to the increase fromTdivi- 
ding the denominator : hence we have, 

Proposition VI. ^the numerator and denomiTia' 
tor of a fraction be divided by the same number, the 
value of the fraction unll remain unchanged. 

Thus, 3^=1 by dividing by 4: and f =J by divi- 
ding by 2. 

^ 120. Any number greater than unity that unll 
divide two or more numbers vnthout a remainder is 
ca/^ed tAeir common divisor : aud th^ greatest num* 
^er tAcU will so divide t?iem, is called, ilvevr ^^nftMft. 
^mon divisor. 



Take, for example, tte two numbers 142 and 994. 
The greatest common divisor cannot be greater than 
the leoBt number 142. This number will divide 
it?elf :— let us see if it will also divide 994. 

The number 142 exactly divides 142)142(1 
Itself, ^ving a quotient of 1 ; italso 142 

divides 994 giving a quotient of 7- 
Therefore, 142 is ibe greatest com- 142)994(7 
mon divisor< 904 



The numbers 2 and 71 are common divisors of the 
two numbers since either of them will divide both of 
the numbers without a remainder. Two numbers 
may have several common divisors, but they hare 
only one greatest common divisor. 

Ex. 2. Take the two numbers 72 and 90. 

Let us again see if the 72)90(1 

least number 72, is the 72 

greatest common divisor, great, c. div. 18)72(4 
Af^er dividing we Und a 72 

remainder of 18. 

Now if 18 will divide 72, it will also divide 90, 
for 90—72+ 18, and IS will be contained once more 
in 90=72+ 18 than in 72 : but 18 dirides 72 with- 
out a remainder : therefore, 18 is the common divi- 
scc ■■ hence we see that ike common dititor of tao 
numbers musC also be a common divisor beiieeen the 
least number and tidr remainder after division. But 
18 is the greatest common divisor ; for, the greatest 
common divisor must be contained at least once 
more in 90 than in 72 : hence, the greatest common 
divisor cannot be greater than the dSerence between 
the two numbers, which in this case is 18. Tht" 
fore, we have 

i 121. PROPOSITION W\. The gTcole»t w«i* 1 
rifor af two ?iumbers is oltaiixed b^ ^^;**J 
^■eaier by ike less ; then, dioidtivg the iv 
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remainder, and continuing to divide the last dtpUor 
by the last remainder until nothing remains. The 
last divisor toiU be the greatest common divisor 

sought, 

Ex. 3. Find the greatest common divisor of the 
two numbers 63 and 81. 

63)81(1 Proof. 
^ 9)63(7 

18)63(3 ^3 
54 ' 9)81(9 

Gr. com. div. 9)18(2 81 

18 

4. Find the greatest common divisor of 315 and 
405. 

Ans. 45. 

5. What is the greatest common divisor of the two 
numbers 2205 and 2835 ? 

Ans, 315. 

Note. ^ 122. If it be required to find the greatest 
common divisor of more than two numbers, find first 
the greatest conmion divisor of two of them, then ot 
that common divisor and one of the remaining num- 
bers, and so on, for all the numbers : the last com- 
mon divisor will be the greatest common divisor qS 
all the numbers. 

Ez, 6. What is the greatest common divisor of 
246, 372 and 522 ? 

Ans. 6. 

7. What is the greatest common divisor of 492, 
744 and 1044? 

Ans. 12. 

QU£STI01NS. 

^JJ' How trnmy kinds of Vulgar TFiMftioT» v»>3mii*'V 
«^o thojr ? WhEt is a proper fiacWont \* "t^ ^^^ 
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mmb Bt or hem duui 1 ? Wbmi ii an improper fimction ? Wlij 
IS it c&Ued impropn- ? ^Ixn w its rmjoe equal to 1 ? Wlut 
is a simple fraction ? What is a compoazkd fraction ? What 
is a mixed Bnaber ? 

$113. What aretlaennmavtor aaddeBOodBBtorofafive- 
tioii, takoK tofether, eaDed T How bbbj tnow baa evwy 
fnctioar 

^ 113. Hoiv awf a wfcofe anmdber be aspnaaad fiaetioii. 
any? Doaatiiia altar ifeiTaliieT 

\ 114. What doea the drmiin ator of a fractkn ahow ? 
Wbat doea ila namefaftn' show ? Repeat Fto^ I. 

§ 115. Repeat Prop. IL 

§ 116. Repeat Fkop. lU 

i 117. Ri^eat Fkop. IV. 

i 11& Refieat Ph^ Y. 

i 119. Repeat Fkop. VI. 

4 190> What is the cooimon diriaor of two or more mim- 
hen T What ia the greateat common diriaor T 

^ ISL How is the greateat common divisor found ? 

i ISKL How do yoQ find the greateat common diriaar of 
three or more nmnhfti 7 

SEDUCTION OF VULGAR FRACTIONS. 

4 123. Beduction of VulgHi Fractions is the metli* 
od of changing the forms of the fractions without 
altering their yalaes. 

4 124. A fraction is said to he in its lowest terms, 
when there is no nomher greater than 1 that will di« 
Tide the numerator and denominator without a re« 
mainder- 

CASE I. 

4 125. To reduce an improper fraction to its equiv- 
alent whole or mixed number- 

RULE. 

Dhide the numerator by the, detvmo.'nAXvr ^tX^ ^^ 
/»«»/ mff be the whole nimber , a?ai th* t «mitt.'wA«t 
^6fe^ ^ «ii*, jatesed owr tfce git)cn dAtu^ 

Arm fiejructumal part. 
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Ez' 1. Badnee y and V to tlieir eqoi^»l«rt wlwh 
Of mixed munben. 

4)84 9)67 



Ams. . 21 iljif. 7f 

It was dunnn ia 4 §9, thai the filoe of ererj frac- 
tion 18 equal to the quotient ariaing from diriding 
the nnmerator ij the denominator : hence the Talae 
of the fraction is not changed by the reduction. 

2. Reduce V to a whole or miied number. 

Aiu. 12}. 

3. In y of yards of cloth, how many yards ? 

Ins. 2f yi2. 

4. In y of bushels, how many bushels ? 

Am, Sfiu. 
6, If I gire | of an apple to each one of 15 chi]« 
dren, how many apples ao I give ? 

Afis, 5- 

CASE n. 

^ 126. To reduce a mixed number to its equivalent 
improper fraction. 

RULE. 

Midtiply the whole number by the detumiinator of 
thefractimi ; 4o the product add the numerator, aitd 
place the sum over the given derunninator. 

Ex. 1> Reduce 4} to its equivaleDt improper frac- 
tion. Here 4 x 5—20 : then 20+4=24 ; hence 

y is the equivalent fraction. 

This rule Is the reverse of Case I. In the exam- 
'fe 4jf we have the integer Ti\XTQ\>et \ wv^^^Ii»r.- 
' I whole thing is e<v^a\ Xfi 5 ^^%,«sA 
are equal to 20 fvlvYis-, xo ^Vv^V^^* 




m 
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bftra V • equal to the mixed number 

17| to ila equivaiem improper fraction. 

3. Redace 676^. S74y ■ 690ftV. 367tSt. '» «»eir 
eqniTalenl improper fractions. 

CASE III 

4 1S7. To reduce a fraction to its lowest terou. 

RULE. 

Divide the numerator and denominator iy any 
Kwiiber that leill divide them loth without a Temain- 
der, and then divide the quotients arising in the 
lame way until there is no number greater them 1 
that wiil divide tkem without a remainder. 

Or, find the greatest common dieitor of the nume- 
rator and denominator and divide them by it. The 
value of the fraction will not be altered by redvctian. 
* 119. 

Ex, 1. Beduce ^^ to its lowest tenns. 
ht method- 

fi)70 7)14 2 .. , . , , , . 

- -r^g^: ss=c. which IS the lowest larm of the 

o number greater than 1 wili divide 
" ' )r without a remainder. 



k 



2d method, by the common divisor- 
70)175(2 

140 35) 70 _2 

OnUMt com. div. 35)70(3 3S\n& S 

S. Sedaet f to its Wweftt texttvv 



I 
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91 BedoM ifi to its lowest terms. ' ;' 

Am. |. 

4^ Reduce Jfff to its lowest tenns. 

Afu, |. 

5. Reduce f}|- to its lowest terms. 

Am. f . 

6. Bedoce m to its lowest terms. 

Am. iJf 
7* Bednce -J^ to its lowest terms. 

Am- ^. 

CASE IV. 

i 128' To reduce a whole number to an equiva- 
lent £«ctiott having a given denominator. 

RULE. 

MulHpiy the tohok number by the given denomi' 
TtatoTf and set the product over the said denomiftator. 

Ex. 1. Reduce 6 to a fraction whose denomina- 
tor shall be 4. 

Here 6x4==24 ; therefore y is the required frac- 
tion. It is plain that the fraction will in all cases be 
equal to the whole number, since it may be reduced 
to the whole number by Case I. 

2. Reduce 15 to a fraction whose denominator 
shall be 9. 

Am. -i^A, 

3. Reduce 139 to a fraction whose denominator 
shall be 175. 

Arts. ^Hf-' 
CASE V. 

# 129. To reduce a compound fraction to its equi- 
\t simple one. 

! OS take the fiaction | oi ^. 
w Action is equal lo ^x\ ol ^. lB»\sx \^\ \ 



is equal '"fx^"^! 1"" ^^^ fraction must be 
taken 3 limeB to form the first fraction ; hence i of 
4-3 X J of 4=3x^=i|, a result which is obtain- 
ed by multiplying together the numerators and de- 
nominators of the compound fraction. When the 
compound fraction consists of more than two simple 
ones, two of them can be reduced to a simple fiic- 
tion as above, and then this fraction may be ladaced 
with the next, and so on. We therefore have the 
following 



I. Reduce ail mized immbers to their equivalent 
improper fractions by Case II. 

II, Then vndtipiy a/l the numerators together firr 
a numerator and ail th'; denominators together for a 
denominator: their products teiU form the fraction 

Ex. 2. Reduce | of | of 4 to a simple fraction. 
Here 1x^x4=^. A^is. ft. 

3. Reduce f of | of ( to a simple fraction. 

Here fx j x^=j'^=}j=4 by dividing the nu- 
merator and denominator first by 9 and then by 3, 
as shown in Case III. 

Or, $x^xj^=4, by cancelling the 3'b andS'ain 
the numerator and det ' 



■ By cancelling or striking out the 3*3 we only di- 

L vide the numerator and denominator of the fraction 
I by 3 ; and in cancelling the 6's we divide by 
I Hence the valve of the /ractton i* ivot o^wa* 
I ttrAing out like jtgures, w^iic^ Aiwaii. ■*» 
P. done wA«n they multiply Oaa x^vttaBraMH 
UjDJflafor. 



by 6. 

i 
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4. Bediice { cf | of ^ to a ample frictioB. 

Or, i>^§^&—^'=^AMs. 
§. Beduce 3^ of 6( of 7 to a simpk fnctkm. 

6. tMnce 5of}of4of6toa aimi^ incdon. 

CASE TI. 

4 130. To reduce firactioiis of difiemt denoouiML* 
tors to equivalent fractions having a common dtno* 
minator. 



/ 



I. Reduce compound fructunu to umjiU 
whole or mixed jntmhen to i mpr op er frmcimu. 

n. Then multiply each otu of the nrnmermlere ^ 
aU the denominators except its owhfitr the new Mt- 
meratorSf and multiply all the denominators togeAtr 
for a common denominator: the eom mmi demominti 
tor placed under each of the new mmmestsfrs wiU 
form the several fractions sought, 

Ex» 1. Beduce ^ }, and | to a nommon denomi* 

nttor. 

1 x3x5=sl5 the new numcraUff for I* 
7x2x6=70 do do f 

4x3x2=24 do do \. 

and 2 X 3 X 5=^30, the common denominator. 

Therefore, \\, ^^ and Ji, are the equivalent file* 
tions. 
It is plain, that this reduction does not alter tha 
of the several fractions, sinee the numfialir 
nninator of each are multiplied by the 
i 118. 



When thp numbers are small Lhe whole work m 
be performed mentally. 

Thn.,J J i = |i, IJ, i|. 



Here we find the first mijnerator by multiplying 1 
by 4 and 5 ; the second, by multiplying- 1 by 2 and 
S ; the third by multiplying 2 by 4 and 2 ; and the 
common denominator by multiplying 2, 4 and 5 to- 
gether. 

&. 3. Reduce 2^, and ^ of .}■ to a common den(H. 



h 1*1=1*' and f^f ; thpan: 
4. Reduce 5^, f of -J, and 4, to a 



i 



Ant. H, A. and fj- 

5. Reduce {, i^, &nd37, toacommon denomina- 

'4'M- IH- 'W.and^gH^ 

6. Reduce 4. |^, V, to a common denominator. 

Note. 4 131. It is often convenient to reduce 
fractions to a common denominator by multiplying 
the numerator and denominator of each fraction by 
such a number as shall make the denominators the 
same in both. 

7. Let it be required to reduce i and ^ to a com- 
mon denominator. 

We see at once that if we multiply the numera- 
tor and denominator of lhe ftisX, lTa.tu«o.Vi*V.^^ 
the numerator and denoTnmii.\.oT oi 'fee. ^cKaTft^M 
that they will tave a com-timw 4fti\o^'»»-^^* ^H 
: The two ftactiQUs will. \ie «4»^^*- '^ * .^M 



6. Reduce ] and J lo & cornmon dtuominalor 
Here. J xf^A ;«'"'* >^t=A- 

Ant. A and A- 

QUESTIONS. 

iIS3. Whu ia RsduDtion of Vulnr Fraeijoai t 
134 Wbea is ■ rrictioQ BudtoLaio iti lowauunm? 
i 133. How do ;au leduca a.n mipra|Hir IVwtisa to iU 
«qoi»ttlont whola or railed number! 

^ IS6. Huv do jou reducB i mixed numt)«r lo iU cqnivft. 
Irat (rMtion I Will tba fraction be proper, or iniproparl 

i 197. How do jrnu leduca a friction lo iu lowail Una* ? 
Vill the Tilae be aliDred bj tlie reductioa 1 Wh; ! 
i 126. How do you reduce a whole numiiec to a &MtiOB 



plaooel Wban 
Mot ind denomi 
Ttlue of Iho iriction T 

i 130. How do you reduce fractions Id ■ common d«no 
Bttot T Does thie reductioa chuigt the veloe* of the m 
nl ftwtione I Why nol I 

1 131. What is s second method of reducing fnotioDi 
• oonuaoii denominator 7 



REDUCTION OF DENOMINATE 
FRACTIONS. 






i 132. We have seen § 71, thai a denoTrf 
liainber is one in which the kind of unit is denomi- 
nated, or expresseJ. For the same reason, a deno- 
minate fraction is one which expresses the kind of 
wiil that has been divided. Such unit is called the 
unit of the fraction. Thus J of a£ is a denominate 
EmciioQ. It expresses that one £ is the unit which 
has been divided, that this unit has been divided into 
3 equal ipans, and that 2 of theee parts are taken in 
the fraction. 

Tie fraction | of a shilling » a\&a « iwca'cainaie 



^^^" HENOMINATK FJIALTIONI- W^ 

frftciiofi, ia which the unit thai hw been di»ided in 
one shiltiog. These two fractions tire of difToTent 
denominations, tire unit of the first being on* poundi 
ud that of the second, one shilling. 

Fractioju are therefore of different dtnominattont 
"uhen tkey exprets parts of different units, and of the 
same dxnominaiion viken thh/ express parts of ike 

i 133. Reduction of dentrminate fractions consists 
in changing their denominations withaut altering 
their v^ues. For example, to reduce f of a £. to 
the denomination of shillings, or j of n shilling to 
the dcDominatioD of pounds. 



4 134. To reduce a denominale fntciion horn a 
lower to a higher denomination. 

RULE. 

I. Comider hoia many anitt of the given denomi- 
nation make one unit of the next higMT, and place 
I otvr that number farming a second fraction. 

II. Then consider h<no -many unit* of the stcaud 
denomination make one unit ef the (^itom-inatiofi 
next higher, and place 1 over that number forming 
a third fraction ; and so on, to the denomination to 
which you would reduce. 

ni. Connect all the fraetio'is together, forming a 
compound fraction ; then reduce the compound frac- 
tion to a simple one by Case V. 

Ex. 1. Reduce i of » penny to the fraction of a £. 

Here 4 of ^ of ■^=£^\^. Tte ^i<E&^™3i^^ 
is I of a penny. Bui one ^enRN w *«Jv^Vj '^^'^ 
shUling: hence i of ttoentvj » p,(\M«i-'«>H'*\** | 
■ abUliDg. But one a^atitv^ *« ^^^"^^ ^» ■«* I 
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£. : hence -J of a penny is equal to J of -j^ of ^^ of 
a £=-j^£. The reason of the rule is therefore 
evident. 

2. Reduce ^ of an inch to this denomination of 
yards- 

Here ^ of ^^ of 1=^}^ yard, the answer. 

3- Reduce joz. avoirdupois to the detiopination 
of tons. 

Ans. jx^\s^T, 
4. Reduce f of a pint to the fraction of a hogs- 
head. 

Ant, j-^^hhd. 

CASE II. 

§ 135. To reduce a denominate fraction from a 
higher to a lower denomination. 

RULE. 

I. Consider how inany units of the next lower ie- 
nomination make one unit of the given denomination, 
and place \under thai number forming a second 
fraction. 

II. Then consider how many units of the denomi' 
nation still lower make one unit of the secotid denomi' 
nation and place 1 under thai number forming a 
th»rd fraction, and so on, to the denomination to 
which you would reduce, 

III. Co7inect all the frojctixms together ^ forming a 
compound fraction- Then reduce the compound 
fraction to a simple one by Case V- 

Ex. 1. Reduce |£ to the denomination of penc6. 

Here + of V of V =H"<^- -^«*- 
In this example | of a £. is equal to | of 20 shil* 
lings. But 1 shilling is equal to 12 pence ; hence 
»f a £=| of V of y ='^o<2. Heftce the reaMa 
he rale is manifest. 



2. Reduce ^ewt. to ihs fraction ofa povind. 

3. Reduce ^ of a £. lo the fraction of a penny. 

4. Reduce J- of a day to the fraction of a minut*. 

Ant. 480m. 

£. Heduee j of an acre to the fraction of a pol«. 

Ans. iJ*P. 



Midliply the numerator by that number which 
mdkts one oftht next lower denomtTialion, and dividt 
the product by the denominator. If there be a re- 
mainder, multiply it by that TiKVtier which makti 
one of the denomination ttitl less, and divide again 
by the denominator. Proceed in the tame UKcy to the 
lowest denomination. The several gtiotients beiTif 
eonmcted together, wilt farm the eguioalent dtnotm- 
natt number. 



Ex. I. What is the value off of a f.1 
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3. What is the value of ^^ of a cwt. ? 

Ans. lqr,'7^. 

4. What is the value of f of an acre ?. 

Am. 2R. SOP. 

CASE IV. 

§ 137. To reduce a denominate number to' a finU> 
tion of a given denomination. 

RtL£. 

Reduce the number to the lowest denomination men^ 
turned in it : then if the reduction is to be made to a 
denomination stiU less, reduce as in Case IL ; but if 
to a higher denomination reduce as in Case L 

. Ex, 1. Reduce 4s 7dto the fraction of a £. 

4 

12 65 of ^ of tV=M of a ^- ^»w- 
65d by adding in the 7d. 

2. Reduce 2 feel 2 inches to the fraction of a jBid. 

Ans. {fyd. 

3. Reduce 3 gallons 2 quarts to the fraction of a 
hogshead- 

Ans. j^hhd. 

4. Reduce Iqr. lib, to the fraction of a hundred. 

Ans ^cwt. 

QUESTIONS. 

§ 132. What is a denominate number 7 What is & de. 
nominate fraction 7 What is the nnit of a fraction 7 When 
are fractions of difibrent denominations 7 When of the samo 
ifenomination 7 

'^"'hat is reduction o£ deiioiDm«XA ti^c\\^Tk%\ 

w do you reductt a denotDAxnSua tnA\\va. ^ima. v 
Iflittr dettominaUon *) 



37. How do voa 
DO of a given deu 
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ff 135. How rio you reduca a denominate fnctjua from & 

I 4 136. How do yoii find tha vdus of a rraetion id inUgui 

i of a Ibh denomioation T 

I i 137. How do foa reduce a dononunate numbir h 

I fraction of ' 

ADDITION OF VULGAR FRACTIONS. 

i 138. Addition of integer numbers teactiea how 
to eupcesa all the units of several numbers by a sin- 
gle number. 

Addition of fractions teaches how to expTess ihs 
vallies of several fractions by a single fiaclion. 

It is plain, that we cannot add fractions so long as 
they have different units : for, ^ of a £. and ^ of B 
shiiling make neither 1£ nor 1 shilling. 

Neither can we add parts of the same unit unless 
they be like parts ; for j of a £. and j of a jE. make 
neither ^ of a £. nor J of a £■ But ^ of a £. and | 
of a £. may be added : they make | of a £. So, \ 
Dfa£. and^ ofa£. roakej ofa£. 

Hence before fractions can be added, two things 
are necessary. 

1st. That tAefracliom be reduced to the same de- 



id. That they be reduced to a common denonuna- 



■ Add the numerators together and. ■plate xKctt ■ twm- 
orer tie common (feno?ntnator ; then Teiut*iW» p^ 
tion to its loweit terms, or to iti equiwiJwJ. ■^*' 



Ex. h Add f |, f and | to^er. 

Ibre l+3+6+3»13, the warn of tht numtiiMi 9 
Hence y is the sum of the frietiofte. 

Am. V==fll. 
S. Add I of a £., f of a £. afid f of a £. together. 

ilTU. V ofa£.=s2(£. 

CASE n. 

i 140. When the fractions are of the same de« 
nomination hat hare different denominatottt. 

RULE. 

Beduee eomp&und fractions to nmfU ones, mixid 
numbers to improper fractions^ and all tJu fractions ^ 
$0 a common denominaior. Then add them as in 
Case I 

Ex, 1. Add |» |, f together. 
6x3x6=90 ) 
4 X 2 X 6=40 } Numerators. 
2x3x2=12) 

2 x3 X 5=30 common denominalot. 

Hence, *+i+f =f*+H+rt='^*#^^ = V/ 
=4H=4U. 

Ans. m. 

2. Add I of a £., } of a £. and f of a £ together. 

Ans. £^|=£l^«£i^. 

Note. 4 141. When there are mixed numbers, in- 
stead of reducing them to improper fractions wo may 
add the whole numbers and toe fractional parts eapa* 
rately, and then add their sums. 

Ex, 3. Add 1% 6| and 4( together. 
19+64-4^29 the earn of the whele nraibert 



CASE 111. 

i 14S' When the fractions &re of difieTeai deaom- 



[ 



Reduce the fractiota to the same denommation. 
Then reduce all the fractions to a common denonana- 
tor, and then add them as in Case I. 

Ex. 1. Add J of a £. to J- of a shilling. 

f ofa£. = J of V-V of a shilling: 
Then, y +J=»,V + U=Vi'J=Vs=14j 2ii. 
Or, tile f of a shilling might have heen reduced 
to the fraction of a £. thus, 

* 0^31=^1 of a jE.=jV of a £. 
Then, i+a'T=H+YV=H of a £. : which being 
redaced by k 136, gives 14s 2d- 

Ans. lis 3d. 

2. Add i of a yard to J of an inch. 

Am. IJSyda. or 14fjinches. 

3. Add J of a week, i of a day, aiid i of an hour 

Aiu. 2da. H^r. 

4. Add ^ of a cwl., Sja, and 3-fi,oz. togelher- 

Ans. Zqr. \m. l^,ox. 

5. Add 1} miles, ^^ furlongs, and 30 rods together. 
Ans. 1m. 3fuT. 18r<f. 

Note. 4 143. The value of each of the fraction* 
may be found separately, and their severaJ valuu 
then added. 

£x. 0. Add I of a yeu, ^ o\ «. ««^. 
A/ togetbat. 

11 



M 
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J of a year =f of ^{^ days =219 days 

^ of a week= J of 7 days = 2 days, 8 hours 

I of a day = Shoofs. 

Ans. 22lda. llAr. 

7. Add f of a yard, } of a foot, and { of a mile 
together. A^is. l54Qyd. 2ft. 9tn. 

8. Add ; of a cwt., ^Ib. 13oz. and ^ of a cwt W. . 
together. 

Ans. \cwt. \qr. 27lb. 13oz. 

QUESTIONS. 

§ 138. What is addition of integer numbers 7 What is ad. 
dition of fractions? Can fractions be added while they have 
different onits 7 if they hare the same unit can they be ad- 
ded if the parts are unlike 7 What then is necessary before 
fractions can be added 7 

$ 139. How do you add when the fractions hare a common 
denominator 7 

§ 140. How do you add when the fractions have different 
denominators ? 

^ 141. When there are mixed numbers, how may the ad. 
dition be performed? 

§ 142. How do you add when the fractions are of different 
denominations? 

^ 143. In what other way may they be addod 7 

SUBTRACTION OF VULGAR FRACTIONS. 

§ 144. Subtraction of Vulgar Fractions teaches 
how to take a less fraction from a greater, 

CASE I. 

^ 145. When the fractions are of the same de- 
nomination, and have a common denominator. 

RULE. 

t the less nutMraXor from the greotw aiO. 
Iferefiee over the common dwwndTuiXflnr, 
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Ex. 1. WiiBt is the difieience beinr^eii j nnd J ? 
a— 2=1 ; hei..;s J is the answer. 

2. What ia ibe difference between ^H anti nVi ? 



146> When the fractions are of the aame de- 
I, but havQ difierent denominators- 

RULE. 

Reduce mixed JtUJnien to impToper fractions, cam- 

pouTid fractions to timple ajies, and all the fraction 

to a cammtm denominalor ; then subtract ikem as ia 

Case I. 

Rx. 1. What is the difference between J and J- ? 

Here,*— J=i-|=f=i answer, 

2. What is the difference between 12^ of ^ and 2 T 

3. What is the difference between 2j of a £■, and 
tV of a jC, ! 

Am. £Z 61. 
CASE III. 

* 147. When the fractions are of different de- 



Redude the fractions to the same denomination 
then reduce l/iem to a common deTtominator, afte 
whixh subtract as in Cats I. 

Ex. 1. What is the difference between i of a £. 
«nd^ of a shilling? 

Ii of a shilling =i of,'s=TV ofa£. 
Then, |_^j=H-Vt=H of "» £=^> 8d. 
, 2. What is the difference Wweeiv ^ o^ 
I I of a second t 



1 
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3. Whtt it th« difference between | of a rod and 
I of an inch 7 

Am. lOy^. lift*. 

4. From 1 } of a lb. troy weight, take | of an oance. 

Ans. lib. 8oz. l&pwt. 16gr. 

6. What is the difference between iV of a hogt- 
h(*ft<li and A of a quart? 

Ans. I6gal. 2^. Ipt. 3fygu 

QUESTIONS. 

^ 114. What deci Subtraotion of Vulgar Fractioni tsaeht 

\ 145. How do you aubtraot whon tho firaetiona an of the 
•anta denomination, and hare a common denominator ? 

^ 146. flow do you aubtraot when the fractiona hwe dif- 
iVrent denominatora 7 

^ 147. What do you do when the firaetiona art of difBueat 
denoniinationa 7 

MULTIPLICATION OF VULGAR FRACTIONS. 

4 148. When we multiply by a whole number wa 
repeat the multiplicand as many times as there are 
units in the multinlier, 4 28. 

Therefore, if it oe required to multiply a fraction, 
as |, by 4, it is necessary to increase the fraction as 
many times as there are units in 4 ; which, as shown 
in M14 and 4 117, ma^ be done either by multiply- 
ing the numerator, or diriding the denominator by 4. 

CASE I. 

^ 149. To multiply a fraction by a whole number. 

RULE. 



11 ^St Ot>tX^x:.^^--\-^ 



2. Multiply ^,V by 12. 

3. Multiply a by 7. 

Am. G^. 

^ 150. When we multiply by a fraction it is re- 
quired to repeat the multiplicand as mauy times as 
there are vnitt in the Iraciion. 

For example, to multiply 8 by j ia to repeal 8, i 
limes ; thai is, to lake J of 8, which is 2, 

Hence, tohen the mullipUer is less than 1 we do 
not take the whole of the miiltipticaTid, but only tuch 
a pari of it as thejraclion is of unity. For exam- 
ple, if the mulliplier be one half of unity, the pro- 
duct will be haU the muhiplicand : if the multiplier 
be \ of unity, the product will be one third of the 
multiplicand, &c. 

Ex. 1. Letit be required 10 multiply J bv^. Here 
j is to be taken 4 times. Butf=5Xn^; hence j is 
lo be multiplied bv -5, and then i, of the product 
taken. But Jx5=y, and y -^7--=^,*[=iJ 4 116. 
Hence, for multiplying one fraction by another we 
liave the following 

RUtE. 

4 151. Reduce all the mixed nuvihers to improper 
fraetiont, and all compound fractions to simple ojus : 
then 7mdliply the nwrnerators together for a mime- 
rator, and the denominators together for a denomi- 
nator. 

Ex. 1. Multiply J^ of if by 8j. 

Jof^ = i'j; and8i=V. 

Hence, ^xy-M 

3. Malliply 5i by }. 



M 



a™. Vv'*"' 



J 
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3. Multiply H ^y } <>f ^• 

Ans. &ft. 

4. Multiply i of 3 of i by 15}. 

Ans. 2i4. 

5. Multiply t by I of 4. 

6. Required the product of 6. by } of 5. 

Am. 20. 

7. Bequired the product of } of } by f of 3f . 

8. Required tbe product of 3f by 4}|. 

iin#. 14(}f. 

9. Required the product of 5, f » f of | and 4^. 

Ans. 2/1-. 

Note. ^ 152. In multiplying by a mixed numberi 
we may first multiply by the integer, then multiply 
by the fraction, and then add the two products to» 
gether. This is the best method when the numera* 
tor of the fraction is 1. 

Ex, 1. Multiply 26 by 3J. 86 

We first multiply 26 by 3 : 3 

the product is 78- Afterwards ^ 

we multiply 26 by | ; the pro- 26 X 1= 13 
duct is 13 : hence the entire ma 

product is 91. ®1 Ans. 

Ex. 2. Multiply 48 by 8}. 

48x8=384 
48X1 = 8 

Ans, 392 

Atu. 608^^ 
Am. ^^^Rnv 



3. Multiply 67 by 9^, 
^ Multiply 842 by H- 



QIIE8TI0NH. 

^ Its. irve ini]llipl]i by a whole number, how miny timea 

do wa Tap«kt (lie mulliplicand 7 If ice multiply n fmetien 

bj ■ whole nutobiir, how many times do we increase Uiu fn£- 

i 149. How do you multiply t, fraction by a whole num- 
ber ? 

4 150. When yoo multiply by a friction what is required 7 
Wlien the mult)[.lier is leas thui I, how much of the mulli. 
plioend do you tske 7 

4 ISl. How do you multiply one fraction by wioUmcT 

{ 153. How may you multiply by s miied number 1 When 
te Um the beet melbod 7 

APPLICATIONS. 

1. What will 7 yards of doth cost at 8^ per 
yani? 

Ans. JSJ. 

2. What will 32 gallons of brandy cost, al SIJ 
jwr gailon ? 

Atu. $36. 

3. If m. of lea cost SlJ.what will 6JZi. cost? 

Ans. 87^. 

4. What will be the co»l of 17^ yards of camtttio 
al H Ehillings per yard 1 

Ans. £2 3i9d. 

5. Wbat wiU 15yV bariels of cider come to at S3 
per barrel ? 

Ans. 84&^ 

DIVISION OF VULGAR FRACTIONS. 

4 153. We have seen ^ 41, that division of inte- 
ger numbers explains the manner of finding bsw 
many times a less number is toTAa\i\ei.\tvf>-¥?^'*'"^' 
In division of fractions, l^ dmaox to».-5^i»^', 
thaa the dividend, in which. c»w. Or* qi;m«v«o.^ 
'be las thm I. 



UM tHVintos OF 

For f.%Mhp\f!, divide 1 apple into 4 equal puts- 
Ihtr it is plain, that each part will Inb j ; or that 

thti diviflnnd will contain the divisor but.^ times. 
Accain, divide ^ of a pear into 6 equal parts. It 

in fflnin, that 1 will contain 6, } times ; therefore | 

will rontnin 6 but i^i times : hence ^ would be one 

iif tht* ftqunl parts of tho pear. 

^ IA4. When we divide a fraction by a whole 
ininilirr, wn aro to divide the fraction into as many 
ptpml parts as there are units in the divisor, and this 
nmy bn done*, an was shown in H15, and i 117, either 
by dividing the numorator, or multiplying the deno- 
mnmlor by lhi« whole number. 

CASK I. 

^ liV>. To divide a fraction by a whole number. 

RULE. 

Ke I. Divid* Jby«. 
)? i\^\d^ H by 9. 



:5 l^'.^.v?^ SV bv i^ 









^ t >n -^ > ii\«n litw* ^Jawiv v ^n>\i\L^M 



VTILOHa FRACTIONS. M^ 

But since the value of a fraction is equally affected 
by rouhiplyitig the denominator or dividing iha nu- 
merator, it follows, that we might have divided the 
numeratoi 10 by S, &nd the denominator 2i by S, 
and obtained the same result |. Hence we have the 
following 



Reditee compound fractions to simple ones, and 
whole Humbert to improper fraetions ; then dtvide 
the numerator by the numerator, and the denomina- 
tor by tht denominator, if they loiU exactly divide ; 
but i/ not, invert the terms of the divisor, and then 
multiply the divisor and dividend together 



Ex. 1. Divide a by |. 

Divisor filJ=A=i ^«. 

2. Divide ) by ^. 



I 



4 157. When the dividend is just equal to the di- 
visor the quotient is I. But when the dividend is 
greater than the divisor, the quotient will be greater 
uian 1 ; and when the dividend is less than the di- 
visor, the quotient will be less than I. When the 
dividend is greater than the divisor, the quotient 
will be just as many limes greater than unity as the 
dividend is greater than the divisor; and when the 
dividend is less than the divisor, the quotient will be 
just as many times less than unity as the dividend 
is less than the divisor. In ilie ti*nv^fe i&«i^« 
the diHiiead | ii 8 tiraes gretoci v\v*» -H'-^ 
I Ibe qaotimDt in right, being % um.** si«»W 
anity. 



'J 



QUESTIONS. 



^ 



^ 168. ' does diTisian of irhola nmober* eipUin 1 In 

Atctiaiu, .uu, hs diriioi ba Urger tbui Ihe dividend T In 
fDch EMewili IS qaotisnt he pouter or Isu thna I T 

4 15*. Whs. is reqairsd wh«n ■ JVaclion is to be dlTided bj 
■ whole number 7 Hnir luaj the diviaion be niiicie ? 

4155. How oyou di?ida a frnclion by » whoU number? 

i 156. How J you divide one frnction hy molher 7 

4 157. Whan iUb diviior nod dividend ere eqoil, wh«l ia 
Iha nine of I] quoliont ? Whan tlie dividend eiceeda the 
diviaat, wil] tl -■-'-- t Ibis Ihwi 1 7 Hon 



3. Biride i by i, 

4. Divide : J, 
6. Divide 16i ol 

6. Divide 44^ by Ui- 

7. Divide 371^ by 1,1,. 
& Divide yVr by t*?i- 

APPLICATION 



Am. i. 
Am. SOi. 
Am. m. 

Am. esiiii. 

Am. 370jf J. 
Am. SOmY 



1. If 7lb. of sugar cost ff of & dollar, what is the 
prica per pound ? 

"" 1 of a dollnt wiW 'pi^ ^°^ IQV*- °^ oail»i 
ji the price ^i ^uai.'^ 



3. H 4 of & yard o[ cloth cost £3, what is the 
price per yard ? 

4. If $2U will buy 7}3 barrels of apples, how 
much, are they per barrel ? 

5- If ^ gallons of molasses cost SSf , how much 
is it per quart ? 

6. If liMi. of wine cost «250j, how much is 
the wine per quart ? 



DECIMAL FRACTIONS. 
4 15S. If the unit 1 be divided into 10 equal parts 
the parts are called len!/is, because each part is one 
tenth of unity. 

If the unit 1 be divided iato one hundred equal 
parts, the pans are called hirndredl/is, because each 
part is one hundredth of unity. 

■If the unit 1 be divided imo one thousand equal 
parts, the parta are called ihatisaridlhs, because each 

Eart is one ibousandth of unity : aad we have simi- 
ir expressions for the parts, when the unit is di- 
vided into ten thousand, one hundred thousand. Sec. 
equal parts. 

The division of the unit into tenths, hundredths, 
thousandths, &c. forms a system of numbers called 
Decimal Fractions- ^^ 



DECIMAL FRACTIONS. 
1 Four tenths, .... 
I Six tenths. .... 
[ Forty-^ve hundredths. 

^ J04/ ten tbou«Mi4U», 





168 DBCIMAL TRACTZOllt. 

4 

From which we see, that in each caso tht dtDO* 
niinator gives denomination to the fraction ; thaliif 
determines whether the parts are tenths, hundredths, 
thousandths, &c. 

§ 159. The denominators of decimal fractions an 
seldom set down. The fractions are usually ex- 
pressed by means of a point, or comma, placed it 
the left of the numerator- 

Thus, four tenths, - - - ,4 

forty-five hundredths, - - ,46 

100 and twenty-five hundredths, ,125 

1047 ten thousandths, - - ,1047 

The denominator of every decimal fraction, how- 
ever, is always understood. It is a unit 1 toitk as 
many ciphers annexed as there are places of Jigwrts 
in the numerator. 

The place next to the decimal point is called 
tenths ; the next place to the right, the place of hun- 
dredths ; the next, the place of thousandths ; and so 
on for places further to the right according to the 
following Table. 

DECIMAL NUMERATION TABLE. 




13 
O 



e 



!§ ^ ^ ,g i I Read 





,4 4 tenths. 

,6 4 64 hundredths. 

,0 6 4 64 thousandths. 

2 3 4 \^^VUTi^«^N^<C]»SK&i^i^ 

r 6 6 4 7^W TO^^'^^'^^^- ^ 

I 3 5 Q 4 4aj^(>4 XftXl TKJ^\OTtVW\. 



DXcmAL PBACTIOKS. IW* 

i IGO' Decim&l fTactions are numerated from the 
left hand to the right, beginning with the tenths, hun< 
dredths, kc, a.s in the table. 

The M hundredths is made up of 6 tenths and 4 
hundredths; and the 64 thouaandlhs is made up of 
6 hundredths and 4 thousandths- Had it been re- 
quired to eicpress 4 tenths, 4 hundredths, &c, ^ i 
enould have written ^^hJ 



Four tenths, - ■ 


'* 




,0 4. T 


Four thousandths. 


,0 4. 


Four ten thousandths, - 


,0 4. 


Pout hundred thousandths. 


,00004. 


Four millionths, ■ 


,000004. 


Four ten millionths. 


,0000004. 


Here we see, thai the same 


igure expresses dif- 
ilace which it occu- 


ferent values, according to the 


pies. 




But A of A is equal to 


Tt, =.04- 


- A of jU 


T^„ =.004. 


■ iVof T^, 


TB*!I =,0004. 


■ iV of Tshz 


rrAn -.00004. 


■ A "f TtniViT 


„J,„ =.000004. 


• AofTFlHlI - 


nAiiri =,0000004 



i 161- Tkerefore the valtie of the place diminUhet in 
a tenfold proportion from the left hand to the right- 
Hence, ten of the parts in uny one of the places, 
are equal lo one of the parts in the place next to the 
left; that is, ten thousandths make one hundredth, 
ten hundredths make one tenth, and ten tenths a 
unit 1. 

This law of increase from v\\e i\^' 
the left, is the same as in vj\io\fc TiMts^eM.. _ 
yfo-ff, leMe nuvibers and decimal f''*"***'^ 
fitted by pimei^ fAe decmua poi'M btti - 



J" 
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Thus, 36, 96 - thirty-six, and 95 hundredthi- 

127,4 - 127 and four tenths. 

163, 03 - 163 and three hundfedthi. 

627, 0047 627 and 47 ten thousandths. 

The whole numbers increase in a tenfold propo^ 
tion from the decimal point towards the left, and ihs 
decimals diminish in Uie same proportion from the 
decimal point towards the right. 

A number composed partly of a whole number 
and partly of a decimal, is called a mixed number. 

Write the following numbers. 

Forty one, and three tenths. 41,3. 

Sixteen, and three millionths. 16, 000003. 

Five, and nine hundredths. 

Sixty-five, and fifteen thousandths. 

Ii)ighty, and three millionths. 

'I'wo, nnd three thousand millionths. 

Four hundred and ninety-two thousandths. 

Three thousand and twenty-one ten thousandths- 

I'orty seven, and twenty-one ten thousandths. 

Tliirtv-nine, 3 tenths 4 thousandths 1 millionth. 

\^ U)'J. The denominations of Federal Money will 
correspond to the decimal division, if we regard 1 
dollar as the unit- For, the dimes are tenths of the 
dollar, the cents are hundredths of the dollar, and 
the mills, being tenths of the cent, are thousandths 
of the dollar. 

Ex- 1. Express $47 and 25 cents decimally. 

Am, $A7fi5. 
2. Express $39,39 cents and 7 mills decimally. 

Ans. $39,397. 

? ^-')ress $12 and 3 mills decimally. 

Am. %Vi5;5W5». 

n $147 and 4 cenVs AadtnaJ^^'. 



4 163. If ciphers be itiinEiied lo tlie niimeratoi of 
a decimal fraction, [he same number of ciphers must 
alsoix ftnnexeil to the denominaioc ; for there musi 
be as many ciphers in the deaoniinator as there are 
pUces of figures in the numerator * 159. The nu- 
irierator and denominator will therefore be multiplied 
by the same number, and the value of the Traction 
will not be changed ^ 118. Hence, 

Annexing dpkeTS to a decimal frartion does not 
alter iti na/ue. 

Ex. 1. The fraction A is equal io^^-=^^^; 
that JB, =,6=,60=,e00. 

4 164. If ciphers be prefixed W the numerator of 
n decimal fraction, that is, placed at the left hand of 
the significant figures, the same number of ciphers 
must be annexed lo the denominator. Now, the nu- 
merator will remain unchanged while the denomi- 
nator will be increased ten limes for every cipher 
which is annexed, and the value of the fraction will 
be decreased in the same proportion 4 116. Hence, 

Prefixing ciphers to a decimal fraction dimrniskes 
its value ten times for every cipher so prefixed- 

Ex. Take the fraction ,3. Prefiiing a cipher, it 
bfcomes ,03, prefixing another it becomes ,003. But 
,03 is one tenth of ,3, and ,003 is one hundredth 
of ,3. 

QITESTIONS, 

4 158. ^Vhen ths anil 1 ii divided into ID equil parU, wh&t 
if eieh put cslled T Wh« u Mfih p»n called when it i» di. 
vidsd m ICK) BqutI puU T When into 1000, 10,000, &c. How 
Era daohnil fractiau fonDed ? Whut givn denominBtiDn to 
ttia fraction 7 

4 ISO. An the denomiiiaton of decunil fiw:^> _ 
fldown ! Hewanlhe fVaetion«oiipte«»i'* \»'i-'<*' 
natnr audentaad 7 Whnl ia il i W\ia(. \« \.;™ V^ 



iJ pomta ctUed 3 I'Us a 



tlHi". 



'S^M 




pmij of vfaola nmulifii ■.fc^,* 

4 f<3. Wbn. win Om doHnniuttona of Pcdsnl Moa ^ 
carrvcpcfod to dcciaul frictionc? 

t 163. It hen u« uiDB»d to & dacim*!. ii the nine 
clniigBd 1 ' • Dol 7 

^ 1E4, If i^yoxtt ba DF>fiT>^ u tha lalna changed 1 Haw 
mocb fbr eich cipb« ) . 

ADDITIO.f OF D£ &L FRACTIONS. 

4 165. Ii must be fecollecied thai only like parts 
of unity can be added togeiber, and therefore in set- 
ling down the numbers for addition the ligiires oc- 
cupying places of ihe same value must be placed 
directly under each otber- 

The addition of decimal fractions u made in the 
same manner as that of whole numbers. 

Hence ne have the following 

RFLE. 

I. Set down the numbers to be added so that tenths 
thall fall -under tenths, hundredths under hundredths, 
^c. Thii vnll bring all the deciijud points directly 
under each other. 

II. Then add as in simple numbers and point off 
in the sum, from the right hand, so many places for 
decimals as are equal to the greatest numier of placet 
in any of the given numbers. 

Ex. 1. Add 37,04, 701,3 and ,0376 together. 
To this example the 37,01 

of dacimal 704^ 

■am is 4. S ST^ - 



Sttlfi'jiVJW'^ 



TiECIMAI, FRACTIONS. 






2. Add 4,035, 763,196, 445,3741 and 91,3754 to- 
gether. 

Am. 1303, 9805. 

3. Add 365,103113, ,76012, 1,34976, ,3549 and 
61,11 together. 

Atu. 428 ,677893. 

4. Required the sum of twenty-nine and 3 tenths, 
four hundred i-tid sisty-five, and two hundred and 
twenty one thousandths. 

Aru. 494, 621. 

5. Required the sum of two hundred dollars one 
dime three centa and nine mills, four hundred and 
forty dollars nine mills, and one dollar one dime and 
one mill. 

Ara. S641 ,249. 
or 641 dolU. 2 dimes 4 cents 9 mills. 

6. What is the sum of one tenth, one hundredth, 
ttnd one ihousandth. 

Ans. ,111. 

7. What is the sum of 4 and 6 ten thousandths. 

Ans. 4 ,0006. 

SUBTRACTION OF DKCIMAL FRACTIOUS. 

^ 166. Subtraction of Decimal Fractions teaches 
})DW to find the difference between twodecimal num- 
bers. 

RULE, 

Set down the less jiumier under the greater, :o that 
figures occupying places of the same value shaU fali 
direntlyvTider each other : fAensitfttTott oiT-tiwr" 
nutnhert and point of the decwruiL -ploM* o» "* 



St. i. JF»m 3,37a mJm ,03ia. 



1 



1 
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In this egEample a cipher is annexed - S JKiSi 
to the minuend to make the numher of jOB7> 

decimal places equal to the number in 8 ,1871 
the BubtrahAnd. This does notudtar 
the value of the minuend, i 163. 

5. From 3295 take ,0879. 

3. From 291,10001 take 41^75. , 

Am. 249,72li01. ' 

4. From 10AX)001 take ,111111. 

An$^ 9388890. 

6. From threa hundred and mn«ty-nz»tdie Sim 
thousandths. 

ilftf. 295^9998: 

6. From 1 tak» one thousandth. 

Ans* ,999. 

MULTIPLICATION OF DECIMAL FAACTKMH. 

Ex, 1. Let it be required to multiply ,37 by 3* 

The two decimals may be e3q;)ressed -f^ and -fg : 
then, ,37 x ,8=tVV X tV=^WV=.296 answer- 

2. Multiply ,3 by ,02. 

,3 X ,02=W X t^=tAt=>008 answer. 

i 167. It is seen from these examples that the 
product of the denominators will contain as many 
ciphers as there are places of decimals in both the 
numerators. The product, therefore, of the numera- 
tors should contain so many places of decimak as 
there are in both the numbers, and when there are 
not so many the deficiency must be supplied by pre- 
''phers ; for otherwise, wo could not in ths 
*ject the denomitvaXoi «ti^ ^x^xe^ "viw^ ^w^? 
cimally. TVieieioxe loiavx^o.^^ c»» ^v 
n by aitotii%i "we V«t^^ ^^ l<;Ktfi^mxi% 



Mvltiph) at in simple numbers, and point off in 
the product, from the right hand, as viany figures 
for deciTnals as are equal to the numher of decimal 
places in the multiplicand aTid multiplier; and if 
there be not so many in the product, supply the defi- 
ciency by prefixing ciphers. 
Ex. 1. Multiply 3,049 by ,012. 

Ans. ,036588- 
(2.) (3-) 

Multiply 366 ,491 Multiply 496 ,0135 

by jOOl by * '"" 



Ans- ,365491 Ans. 742 ,( 

4. Multiply one and one millionth by one thou- 
sandth. 

Ans. ,001000001. 

5. Multiply one hundred and forty seven mil- 
Jionlhs, by one millionih. 

Ans. ,000000000147. 

5. Multiply three thousand, and twenty seven hun- 
dredths by 31. 

Ans. 93008 ,37. 

Note- J 168. When a. decimal fraction is to be 
multiplied by 10, 100, 1000, ice. the multiplication 
may be made by removing the decimal point as many 
places to the right hand as there are ciphers in the 
raulijplier, and if there be not so many figures on 
the right of the decimal point, supply the deficiency 
by annexing ciphers. 

rio 
litn 

Thus, 6,79 multiplied by \ WWi 




179 wrmo% or 



mrunoM ow vmcnuis 




^ \m. DhririonafDKiiiiilF] 
ibftt of Minpk mtinbirf' 

Wo bftTo ioon 4 47, that whin dMie m w 
nwindori tho ditifor molti^iad Iqr tlw 
prodttco tho dindond. Bat when doe 
«ro multiplied together there will be ae musj doJei- 
riml plieoo in tho prodnet as thesp are in iIm OMdii- 
plier and mnltiplieand 4 107. 

Thirefor$ tfCe diMmi muti comtammmanjf if 
ci/nat flUett at th$ itetior and qu w Himi Ugiktr. 
The number of decimal nlacee in tho qnodent nunt 
therefore be equal to the diflerenee between the nna- 
\mt of places in the dividend and the nnmber of 
))liices in the diWsor. Hence, for division of deci- 
Ilia) fractions we have the following 

RULB^ 

IHtiid^ Of Im tmfU numbers^ and point off in the 
4fnotUnt,/rom tk^rigktkmndtiamaniffiaomforde-' 
chwli as f At dadmal piacm in tka miiimdixeaid 
thpn m tk§ dimtor; tmd if tMart are not to wmkfft 
wppilf tM dfjkimiqf ^ pr^/Lcing cipktvi, 

Kt, Dirido 1,38183 by 60411. 

Thw ar« tivt decimal 60Jll)U»nB(9S 

fJace$ in the diTMend* and HOd 

iw-D in th« diraor: th«e isqq 

mu$t iKi^it»tvw« be ihiee 18083 

pl*v>^* in «K<» quiMient: ' 

h^t'.s'r o';ip ti\u$t W pr^ jIk. «0B& 
ix»i vo th^ :3& and il» dedasd^ jpsitti pheedL 



«***^^^^^ i.^XX.- 



3. Divide 12,82561 by 3,01. 

Am. 4,261. 

4. Divide 33,66431 by 1,01. 

Am- 33,331. 

5. Divide .010001 by ,01. 

Am. 1,0001. 

6. Divide 8,2470 by ,002. 

Am. 4123,5. 

Note, i 170. When any decimal number is to be 
divided by 10, 100, 1000, &c. ilie division is made 
by removing ihe decimai point as many places to the 
left as there are O's in the divisor i and if there be 
nol so many figures on the left of ihe decimal point, 
the deficiency must be supplied by prefixing cipberB. 

f 10 ■) f 2,76fl 

1.10000 J [,002769 

NoTB 2. ^ 171. When there are more decimal 
places m the divisor than in the dividend, annex as 
many ciphers lo the dividend as are necessary to 
make its decimal places equal to those of the divisor; 
all the figures of the quotimt will then be whole 
numbers, ^ 169. 

Ex. 1. Divide 4397,4 by 3,49. 

We annex one to 3,49)4597,40(1260 
the dividend. Had it 349 

contained no decimal 907 

place n-e should have 698 

annexed two. W\qx 






2. Divide 2194,02191 by ,100001. 

3. Divide 9811,0017 by ,325947. ' 

I 
3. Divide ,1 by ,0001. 



r. 301 







Note 3. ' 172. When it is necessary to c 
the division arther than tlie figures of the dividend 
will bUow, t 3 may annex ciphers and consider them 
as decimal t id. 

Ex. 1. 

Inihisw»M. 
one aod 
places in thi 
ceed thos»ii 



2. Divide ^ by ,06. 

We see in this exnmple f. 
that the division vrill never 
if^rminate. In such cases 
the division should be car- 
ried to the third or fourth 
place, which will give the 
answer true enough for all 
fintcticaJ purposes, and the 
aigo + should then be written, t 
vision may be atill coatiiiued. 

3. Divide 37,4 by 4,5. 



Aaw diat ihe di- 



i iSS. VfYM. putt of nnil; qui b« edited tosMhw 1 H»w 
I b«Mt down't Hon »«iU;<to'a tA tiMteAi 
yon Mt down ^ili« iiujnb«»l H«™ ^^oo. 
'ou point oSin t.lia ■aiii.t 



CTIONS. 179 

. 4 166. WUt doBSGuMriclionariiBcimdttssch; Ho* do 

Sm «et down tha nunbare T How do you inbtract Ittainl 
on do jou paint off in the rennuadei f 
§ 16T. iloK miny decimil fUcet will the product of two 
docim&la coataiii 7 When then aro not to mojij in the pro- 
duct, what do JOU do T What u tha rula for multiplioition 

4 I6b. How do ;ou mulliply ■ decimal b; 10, 100. 1000, 

; 169. WhatiBdiTiBionofdacimalB? Hon man; plioea of 
dacimali iDuit tha dividend contain ? How do you find the 
numbeiofplacoain tha quotient? What ia the rule for din. 
uea nf decimals? 

i 170. IIoiv do you divide a dacimnl bf 10, 100, IDOD, &c. 

f ITl. If the decimal places in the dirisoi eiceed thoae ia 
the diTtdeud what do jou do T What will iho Hsnim of tho 
quotient ho 7 

4 173. How do you continue the division after jou btra 
brought down all (he hguraa of the dividend T What lign do 
you place afLer tiie (juotiont ? 

APPLICATIONS 

171 THE FOUR PHECGIIIKU RULES. 

1. A merchant sold 4 parcels of ciolb, the first 
rontained 127 and 3 thousandtha yards ; tha 2d, 6 
and 3 teiilh-s ynrds ; the 3d, 4 and one hundredths 
yards ; the 4th, 90 and one millionth yards : how 
many yards did he sell in ail? 

A?is. 227,313Q01yd. 

2. A merchant buys three chesis of tea, the firal 
contains 60 and one thouaandih lb. ; the second 39 
and one ten thousandlii lb. ; the third, 26 and one 
tenth lb. : how mui^h did he boy in all ? 

A>i4. 125,10nM. 

3. Whai is the sum of $20 and ittee.K-w.itv.ii^W!.-, 
94 and one tenth, S6 and oi« i.VLOtisa.ti&in., ^"^^ ■''''^'* 

and one hundredth? _,., | 



180 Kvisidir or bscimal rmAcnoifs. 

4. A puts in trade 8604,342 ; B ptits in 9350,1986 
C puts in 9100,11 ; J) puts in iB9i334; and E.yat 
in 9001,32 : what wat the wHoJeamoant put in ? 

Ans. 910066,3096. 
6. B has 9936, and A has 91 three dimes and MM 
mill : how much more money has B thian A f 

Ant. 91^69,9. 

6. A merchant buys 37;6 yaxdi. of cloth, at 91,& 
per yard : how much idoes tna whole come to f 

Am. %Mjgrj5. 

7. A farmer sells to a merchant 13,18. cords c 
wood at 94^35 per cord, and 13 faoshels of wJ^^ a 
81,06 per bushel : he is to talcs in payment I 
yards of broadcloth at 94*07 per yard, and the re 
mainder in cash : how maelt tftoney did he receive 

' ^ ijit.9ie,e3. 

8. If 12 men had each 9^39 one ^e 9 cents an 
3 mills :' what would he the total amount of the 
money ? 

Am. 94070,31,6. 

9. If one man can remove 6,91 cubic yards < 
earth in a day : how much could 19 men remove ? 

Am. n2^ud. 

10. What is the cost of 8,3 yards of cloth at $5,^ 

per yard ? 

. il«. 845,40,1. 

11. If a man earns one dollar and one mill p< 
day : how much will he earn in a year ? 

ilw. 9365,36,5. 

12. What will be the cost of three hundred ar 
75 thousandths of a cord of wood, at 92 per cord ? 

Am. 90,75. 
1.*). A man leaves an estate of 91473,194 to I 
^ifided among 12 heirs : what is each one 



REDUCTION OF VCLGAtt FRACTIONS TO 

DECIMALS. 

* 173. The value of every vulgar fraction is equal 
to ihe quotient ariaing from dividing the numerator 
by the denominator, ^ 58, 

Thus, S=4i. Here the 1 cannot be divided by 
the 2 ; but 1 is equal to 10 tenths, equal to 100 hun- 
dredths, or equal to 1000 thousandths, &c. r hence 
we shall have |=4i-^4 V =4,5. Therefore, W re- 
duce a vulgar fraction to a. decimal we have the fol- 
lowing 

RDIiE, 

I- AtiTtex one OT more ciphers to the numerator and 
then divide hy the denominator. 

11. If there is a remainder, annex a cipher or ci- 
phers, and divide again, and continue to annex ci- 
pkers and to divide until there is no remainder or 
until the quotient is sufficiently exact : the numier 
of decimal places to be pointed off in the quotient is 
the same as the mtmier of ciphers vsed ; — and when 
there are not so Tnany, ciphers must be prefixed. 

Ex- 1. Reduce f§| to its equivalent decimal. 





125)635(5,08 
625 
lOOO 
1000 

Ans. 5,09. 




-1 


Reduce i i 


ind , 


j^^ to decimals. 
Ans. ,25 and . 


,00797+ 




Reduce ,V 


,025 


:^i1& 


'- 


»\v 



or DEXOXI^ATB DECIMJ 

4 174. We hiTE fieen i 71, that & denon 
rt Tcbich. ihe kind of unit is dfl 



A fcwMiiiBiw deciioi] is s decimal (nsi 
w^iA ika kini of Biiii Uiat has be«a divided' 
maMiL TUs^cJkX-and ,67ofashi]]iii 
MMMiMMiKiHab. The ooit thai was dirii 
ifc> tel feaciMB kiHC XI, and that in the sec 



i t?^ To i«diK« a deoominale number 
■^fUMlvmt tkcioA] ot' ■ giren lod higher dens 



T tf » wttauf at ma. 

, #««- Aw.- 






•n. Mil 3IMI r««tA lA> « 



£z- 1. Eednm M to the deci^Ml itf a £. 
1 2)9,0 

£ ,0375 Atu. £.03 

7 dmfi& U> \b« ieumi&<A«.Ub. 



^ 




* 176. Toredi 
denomination- 



e denominate numt«rs of diRerent 
equivalent decimal of a given 



Ex. Reduce £1 is 9{i to the denomination of a 
£. id=,75d, hence, 95^=9,75^. 
But, 9,73.^=9,75 of -jV of a shiUing=Vi' =.8125*. 
Hence, 4j 9a<i= 4,8 125* =4,8125 of ,V of a £= 
*-'^i-' =,240625£. Therefore, £1 4* 9Jii= 
£1,240625. 
Hence we have the following 



Divide the lowest denomination named, by that 
mimber which makes one of the deTiffmiTialion next 
higher, annexing ciphers if Ttecessary : then annvx 
this quotient to the Ttext higher denomination, and 
divide as before : proceed in the same manner through 
all the denominations to the last : the lattresult will 
be the answer sought. 

Ex. 1. Reduce £19 17* 5id to the decimaUf «. £.- 

Ans. £.\^SK4V^^ 
S. Seduce I& 6d to the deciinBX ^.Hi^^^^^M 
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3. Reduce 7^. lo the denominalion of Ehilliugs. 

Am. ,62&. 

4. Reduce m. Sox. 12pu>C. I6gr. Troy, to thede' 
eimal ot a.li. 

Am. S,4 



CASE ni. 

^ 177. To Sod the value of a denominate decimal 
in terms of integers of inferior denomiaatioas. 

RULE. 

I, Maltiply the given decimal by that raimlMr 
which maket one of the next less denomiitation, ani 
vut off from the right so many figures oi there art 
places in the given decimal. 

II. Multiply the figures so cut off by the number 
whicA maJtes (me of the Tiext less denomination, and 
cut off as before, and proceed in the same way to the 
loteest denomination : the figures lo the left will form 
the answer sought. 

Ex. 1. What i« the ralue of ,833296 of a £. 
,832296 

ao 



7,761' 



3,004160 
^. Am. 16t.7d.3/m: 

2. Whit is the value of ,0020e«4. Trarl 

Ans. ia,oa3Bigt. 

3. What is the value of ,625 of a cwt. 

A-nt. ^.\tk. 
4. Wlat is the tbIm oi ,«» -A »■ »i&«^ . _^ 



T CUBBEHCIEa. 

5. What 19 the value of £^375? 

Am. 6*. 9d. 

6. What is the value of ,3375 of a ton ? 

Ans. 6cwt 3qr. 

7. What is the value of ,05 of an acre! 

Ant. 8P. 

(tUESTIONS. 

J 173. To what ii the vaiuo of a vulgar fraction mjual f 

How do joa nduGB a pulsar fraction to iti eqoiTalflnt d«ci- 

f 174. What iB a denominate number 7 What ii a dauo. 
minate decimal? 

i ITS. How do ;ou reduce a denominate number to a dt- 
cimal of a given denomination ? 

^ 176. How do ;oa reduce denominate numbers of diffe- 
rent denominationa to decimals of a given denominattoa ? 

i 177. How do f ou find the value of a denominata decimal 



REDUCTION OF CURRENCIES. 1 

^ 178. Previous to the act of Congress which es- 
tablished a uniform currency throughout the United 
States, in dollars, dimes, cents, and mills, each state 
had its own particular currency. This circumstance 
has caused the dollai to be divided differently in the 
difietent states, though the real value of it is the 
same in all. 

Thus 1 dollar is reckoned in 
I EngUiid at it Gif, called English, or starltnf mcn« y. , 

N^v^i"d. h " C"^^— »■ ^1 

I New¥„k, _^^H 



186 IXimCTION OF CUBBBMOnML 
The New Enj^- \ 

uid TenneflNe. ) 
New JerfejTf \ 

Maryland. ) 

CAiB I. 

^ 179. To xeduce a warn in eithtf eoireney to 
Federal Money. 

TAe reduction of these euneneiee to Fediol 
money consists in tiiis : hamng jfmn anf smm tv- 
preued in p tm niS f MUngi tmd pmBB^ to Jbti U$ 
value in dMan, eentSf andmUb. 

Tske for example the English Conency. 

£1=20j=24(W. 
tl=4r 6d=54d. 
Hence, £1 : tl : : 240 : 54, 

or S1=AV of a ^=A of a £. 

^The nnmber of dollars in any sum will therefore 
)l)ee3qpressedhy the number of tunes yniadi that sum 
contams the fiacticm ^. 

As similar reasoning may be onployed fov each 
of the currencies we haTe for thran all tile fbUowing 

KULfi. 

1. Reduce the given mm to the deemd 4^ ^ ^ 
in i 175. 
n. ThenJindthevdueofldoaarinthefiroaiM 

mundM%d divide the given mmtfviueoi$$ob€v§9 
^ /raOim. The gnotient «iA be tka 



# ISO. To diTide by «l fai9fi«»^ «•** 



MDDCTION OP COHKENniES. 187 

the terms and multiply ^ 156. Then, to find ihe 
value of ihe fraction we divide by the denominator, 
annexing ciphers if necessary, 

Ex. i. Change £27 3i 9d to Federal mon«y. 
3» 9(i=3.75j=,1875 of a X. Hence 
£27 Ss 9rf=£27,lS75. 
81=4, Gd=S4d^-^iSi of a J£=A of" £■ 
Then £a7,lS75-^VV=jE27,1876 x V- 
27,1875 

40^ 

9)1087,5000 
$120,83,3+ 

Ans. $120 83cls. 3mill*+. 

CANADA CURRENCY. 

1. Change £35 lOi Sd to Feder&l raoner. 
£26 10* 6d=£25,S25. 
»1=&=60<J=WV=J 



$102,100 

A71S. $102 lOcenlt. 
2. Change £69 15i 5d to Federal n 

Ans. 9279,6s 

NEW ENGLAND CURRENCV. 

I. Change £40 Gs Qd lo Federal money. 
£40 6s &i=£40,32fi. 
tl=6t=72d=-^=fy of a £. 
40,325 
10 

134.4\,6+ 




F cuRRENcraa. 

d to Federal i 
Ans. S419 27ct!i. 7mills-Kj 
NEW VORE CURRENCY. 

1. Change £365 10s &d to Federal money. 
£365 10j6(f=£365,525 
«l=Si=AV of a £=1^ of a 

£366,525 

- 10 

4)3655.850 

91331,2+ 

Am. 8913 Slcts. 2mills+. 

2. Change £20 18s 9d to Federal money. 

Am. «52, 34, 3+. 
PENNSYLVANIA CUBKENCY. 
1. Change £9 8s ^d to Federal money. 
£9 8s6^=£9,4125. 
*1 =7s U=^d=f,\ of a £^i of a £. 
£$,4135 



3)75,3000 
25,10,00 

.dw. S25 lOcU. 
2. Chuiga £ie 18i 2<J to Federal money. 

Ant. S53 Sets. 8milla+. 
OEOROIA CURRENCY. 
1. Change £187 & lOiJ to Federal rooMy. 
£187 9f 10<i=£187.49I66+ 
$1=4, 8«i=6M=AV of a £=A of a £. 
£187,49166 

30 

7166StViVi«i 



SEDUCTION OF CUBSENC[£E. ^''Rkfl 

. Change £26 I4t Bd lo Fedeial money. '^H 



1. Reduce £112 18* 9d in each of the currenciBs 
named, [o Federal money. 

£112 1& M=£U2,9375. 

(£112,9375 Sterling Money =8501,94,44- 
£112,9375 Canada Currency =8451,75 
£112,9375 New England „ =8376,45,8+ 
£112,9375 New York „ =«282,34,3+ 
£112,9375 Pennsylvania „ =$301,16,6+ 
£112,9375 Georgia „ =$484,01,7+ 

CASE II. 

^ 181. To change any sum eiqireased in Federal 
Money to any one of the above currencies. 

In changing any one of the currencies to Federal 
Money, we have divided the given sum by SI re- 
duced lo the fraction of a £. ^ 179. 

Now in passing back from Federal Money to the 
same currency, we must multiply by the same frac- 
tion. Hence, we have the following 

RULE. 

Multiply Ike given sum by the divitOT before wed, 
belonging to che particuiar currency ; that it, mul- 
tiply by the numeTotor and divide by the denomina- 
tor : the Quotient will bt the answer in pounds and 
decimals of a pound : then reduce the dednml part 
to shillings and pence. 
Et. \. Reduce «3a,78,9 W ttM\TOi6 -(aatK.-^- 
tfere the muhipUei w'lWbe ^a- 



KBDVcnON OF CTBRENCin; ^-^^^^^H 

eaee S32,7S9 ^^^^H 

?_ -^^H 

40)295,101 -^^^M 

20_ '^H 

7.SS0600 ^1 

12_ tM 

6,606000 ■ 



^M. £7 7»6(f2/«r.+ 



1. Reduce $102,85 to the seveml currencies. 

tl03^=£S3 2f 9}d+ Sterling Money. 

tl023S=jE25 14i %2 . Canada Currencv. 

il0235=j£30 17t l(f+ New England Cur. 

•10236=JM1 2* 9id+ New York Currency. 

•10235=^38 Hi 4ii Pennsylvania Cot- 

«102^=£23 19* llid+ Georgia Cunency. 

2. Bedoce C2S0 la the aevsnl cnrrenciea. 

t2S0=£fi6 fii Sterling Mone;. 

t2S0=£62 lOt Canada Currency. 

$QB0=£t6 New EngUnd Cut. 

«250=i;i00 NewYorltCDrreD^. 

•S60=£93 1& Penneytnuiia Car. 

.t2fi0=£ffl 6i7;i+ OeoTgw Coneney. 
The following ue tlie ntea at whkli fbragn coin* 
are eetifluted in the Custom Hoiuea of the nnited 
Sutet. 



Ant. 



SilTei Houble of Russia - 


S.75 


Florin oiGuildeiofiheUnitedNftherrds t ,40 


Mark Banco of Hamburg - 


9 ,331 


Real of Plate of Spain 


S ,10 


Real of Velloti of do. 


S ,05 


MUtea of Portugal - 


$1,24 


Tale of China - , , . 


SI, 48 


Pagoda of India 


Sl,84 


Rupee of Bengal 


S ,50 


QUESTIONS. 





^ 178. How wes the carrency of the Umted Statei eUah- 
lishedl What are its denominations^ le tha Tolae of > doUu 
the BBniB in fdl the atBtea 7 How muiy ehilUngs nuks a dol- 
lar ID English Currencj ^ — In Canada Conency 7 — In If ew 
York Currency 7 — In New England Currency ? — In Fsnn- 
■ylvania Currency 7 — In Georgia Currency 7 

i 1T9. In what does tbe Redaction of the Cnrrenciea to 
Federal Money conaist7 Give the mle for Reduction. 

^ 180. How do you divide by a fraction 7 

i ISl. How do you change any aum eipresaed iil Federal 
Money to an; one of the above Cnrrenciea? 



PRACTICE. 

^ 182. Practice is a. short method of finding the 
answers to questions in the Rnle of Three, when the 
first term is unity. 

For esample, if one yard of cloth cost half a dol- 
lar, what will 60 yards cost. This is a question 
which may he answered by a rule called Practice. 

If the cloth had been $1 per yard, the cost of 60 
yards would have been $60 ; hut since il ia oa.'-T 
part of a dollar per yard, liie -w^ioVe tow. -wS^ 
same part of 860, thai ihe cos*, o? o^* "^^i 
doJiar ; Hat is i- Hence liie tos^.» ^ ci 
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^ 183, One number is said to be on aliqi/<rf p. 
nf another, ^hen it forms aii esact part of it : If) 
ie, when it is contained in that other nn exact nun 
bor of limes. 

For example, 25 cents is an aliquot part of a dot,^ 
tar. It is an exact fourtii part, and is contained vh. 
die dollar four times. So also, S months, 3 months, 
4 months, and 6 months, are all aliquot parts of a 
year. 

TABLE or ALIQUOT PARTS. 



a. 'P"" 




PcrU,f 


fl.r. 


aflm. 


p«-i../i:i. 






. 




IS 




lOi =i 


6i=i 


UtH 




4 


+ 


111 




foSi^i^ 






In 


i 


7+ 




& =i 


3i=} 


At 




s 


i 


ti 




4r -i 


a d=t 


m 




I 


A 


ft 




3s4rf-i 


lid=i 


6* 


iV 




or^of 


;t 




2s6d=i 


1 i-r'. 


»> ^. 




3 me. 






1.8rf=A 





Ej;. J. What is the cost of 376 yards of cloth at 
$0,75 per yard ? 



75 I i 



3 cost at JSOcls. 
i costat35cis. 
i cost at ^lolL or S0,75. 
Am.tSS2. 



Had the cloth coat 91 per yard, the coat of the 

r ~ -ftuld have been 8376. Had it cost 50ct* 

cost would hive been -t of t376, or 

bem 35ct». wt yvA, ^bm^ cmx -'Mot^ 

the coat is \Q8+M=««a. 
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Ex, 2. What is the cost of 196 yards of cotton,, at 
9d per yard ? 

19Qyd at 6d or is=98s 
I9&yd at 3d or is =49s 

Therefore, Id^d at 9d or f*=147*=£7 7s. Am. 

3. What will 9| yards of cloth cost at £1 4r 6d 
per yard ? 

9 yards at £1=£9 

^ yard at £1= lOj 

9 yards at 4* = I 16s 

i yard at 4* = 2s 

9 yards at 6<i = is 6d 

I yard at 6 rf = „ 3<f 

Total cost £1112« 9(? 

4. What is the cost of 1000 quills at i cent per 
quill? 

Ans, $2,50cts. 

5. What is the cost of 900 lead pencils at 6 cents 
apiece ? 

Ans. $54,00. 

6. What is the cost of 2016 of soap at 6fcent8 
per pound ? 

Ans^ $1,35. 

7. What is the cost of 140 yards of tape at 2|cts. 
per yard ? 

Ans. $3,15. 

« 

S. What is the cost of 438 bushels of apples at 
31^cts. per bushel ? 

Ans. $13637f 

9. What is the cost of 6l\ toi» ^ Ilvj ^^^^S^v 



IH 


PKACTICE. 


10. ^ is the ( 
cents pel J id ? 

11. What Is the , 
pound? 


jostofaSl yards of linen _^ 

Ant. «173as 
Eoit of 144;* of rice at 3J* ^ 

Ana. £2 2^ 


12. What is the cost of 14^ yards of cloth, at^ 
dolls, per yard? 

A7ii. 867,681- 

13. What will 13i;t iese come to at b SJ 



Aju:. £7 12s 10<i. 

14. What will 144 dozen of eggs come to at Ii 
2d per dozen ? 

Am. £9. 

15. What will 6gal. Igt. Ipt. 2gi. of wine come 
to, at Sf 4(2 per quart. 

Am. £6 17s id. 

16. What will 51 acres of land be worth at £3 2i 
5d per acre ? 

Am £158 lOt 6d. 

17. What will 15cti>t. 2gT. 171b. of sugar come.to' 
at Is per pound ? 

Am. £87 13s. 

18. What will 4£. E. 3^. 2na. of brtwdclotti coat 
at £2 3s a; per yard ? 

Alls. £12 16s 6id. 

19. What will lAW. 2gal. 3gt. Ipl. Igi. of mo- 
lasses come to at 12jcts. per quajt ? 

^'ts. $32,95^. 

20. What will be the cost of 27£u. 3jiA. Qqt. Ipl. 
of' ■ * lOi 2d 3/ar wsx WshcXi. 

Ana. £V4S«\\a.ft^iaT. 



BINFLE INTEIBST. 



SIMPLE INTEEEST- 




I f) 184. Interest is an allowance made foi the nw ' 
I of money that is borrowed. 

' For example, if 1 borrow SlOO of Mr. Wilson, 

for one year, and agree lo pay him $6 for ihe use of 
it, the $6 is colled the interest of $100 for one year, 
and at the end of the time Mr. Wilson should receive 
back hia SlOO together with the $6 interest, making 
the sum of S106. 

§ 185. The money on which interest is paid, is 
called the Principal, 

The money paid for the use of the principal is 
called the Interest. 

The principal and interest taken together are call- 
ed the Amount. 

In the above eiampie, 
$100 is the principal 
S 6 is the interest and 
8106 is the amount. 

The interest of SlOO or £100 for one year, deter- 
mines the per centage or rale of interest. In the ex- 
ample above the rate of interest is 6 per cent. , or $6 
for the hundred. Had $8 been paid for the use of 
the SnOO, the rate of interest would have been 8 per 
cent. ; or had S3 only been paid, the rate of interest 
would have been 3 per cent. 

In the New England States, and indeed in most 
«f the otlier states, the legal interest, that is, the rale 
of interest established by law, is 6 per cent. 

In New York, however, it is 7 and in Louisiana 
S per cent. 

' « 19$. Ta find the inleteaV oa Wl t'-*«-'«^"' 

^j»l /or one or mon yean. 



w^ 
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KULE. 



1. Multiply the principal by the rate 
and divide the product by 100 .- the quaiiemt 
the interest far one year. 

II. When the number of yean exceeds 
ply the interest for one year by the number rf years: 
the product vnU be the interest for that nmaSber ef 
years- 
Ex. I. What is the interest of $060 for one yetr, 
«t 6 per cent ? 

•100 : $6 : : $650 : $39,00 Am. 

It If plain, that $100 is to $6, its interest for one 
year, as $650 to its interest for the same time. The 
fourth term is found hy multiplying the second and 
third terms together and dividing hy the first, ^ 109. 
Hence the reason of the rule is evident. 

2. What is the interest on $950 for four yeaxs at 
7 per cent, perann. ? 

$950 
7 

$66,50 Interest for 1 year 
4 numbe r of years. 

$266,00 

Ans. $266. 

3. What is the interest of $327,45 for one year, at 
6 per cent, perann. ? 

We first multiply the $327,45 

given sum $327,45 by 6 

tne rate of interest, 6 per 100) 1964,70 

-cent., leaving two places \5"^47Q 

for decimals or cents at Am,\^doCU.^tu.nt^- 

the right hsoiA. Then to ' ; ,.^ — . 
divide by 100 wa remoTe tk* ^^\ta%X v««^x tn^ 



.,„..„„„„. IP 


places to Ihe left, 4 170, leaving four places for deci- 
mals to the right hand. If the principal had con- 
tained mills, there would liave been five places of 

^ 187. Hence we have the following 


RULE. 


I. When the principal contains dollars only, mul- 
tiply by the rate of interest, and point offtwoplaces 
from the right hand for cents : the places on the left 
Kill express the dollars. 

II. When the principal contains dollars and eentt, 
multiply as before, and strike off four places from 
the right hand for cents and mUls. 

III. When the principal contains dollars, cents, 
and mills, multiply as before and strike off in the 
product fine places from the right hand: the places ta 
the hfi ToiU be doUars. 


Ex. 4. What is the interest on $375, 27 ctt. amills 
for two years, at 7 per cent, perann. ? 
8375,27,3 

7 


$26,26,9,11 Interest for one year. 


852,63,852 

Ans. »52,53+. 


fi. What is the interest on 8211,26 for one year 

it 41 per cent, i ^^ 

$211,26 ^H 

4^ per cent. ^^| 

84S04 ^H 

10663 \ p«t eecV. ^^^H 



SISPLB IlfTSREST. 



6, What » the interest on 81676,91 for 3 
at 7 per cent. ? ^ 

Am. *331, 1S+, 

7. What is the interest on 09S7,O8 for 6 jvai3^, 
3i per cent, f 

Jm. 8200,98+. 



i 188. To find the interest at 6 per cent, per an- 
num for any number of months. 

At six per cent, per annum, each month producer 
i per cent, on ihe principal; and every tico nuniths 
produces one pter cent, on the principal. Therefore, 
to find the interest for inontlis we have the following 
RULE. 
Multiply Ike principal by half the member of 
■inonths, and remove the separating point i« the pro- 
duct two placet farther to the left hand. 

1. .What is the interest of 8327 for 8 monlhi at 
€ per cent, per annaml 
8327 

4 halftibe nBBiber rf montha. 
Am. 813,08 
2. What 19 the interest of 8397^7 foi 9 montha 
at 6 pti cent par annum ? 
8327,47 

^ half tha moatlB- 

130988 
16373i 



14,73,61^ Am. 814,73+. 

cuKm. 

find themte»si»\ft V"****'**™' 
■nnber of dwf*- 



SIMPLE INTEHEST. raP^ 

Since in computing interest the month is always 
leckoned at 30 days, 60 days, which make 2 months, 
will give on interest of one per cent, on the princi- 
pal. Now, if the interest at one per cent, (which is 
the principal with the separating point removed two 
places to the left,] be divided by 60, the quotient will 
be the interest for 1 day, and this quotient multiplied 
by the number of days will give the interest required. 
To divide by 60 we remove the separating point one 
place farther to the left, and then divide by 6. 

Hence we have the following 



I. Eemove the separatmg point in the priTtcipal 
ithree places to the left, then divide by 6 and the quo- 
tiet will be the interest for 1 day. 

II. Mtiltiply the interest by the number of days, 
■mid the product wUl be the aTUtoer sought. 

Ex. 1. What is the interest on S397,30 for 25 
■days? 



,06456 Interest for one day. 

25 number of days. ^ 
27275 
10910 



$1,36,375 Ans. 81,36+. 

2. What is the interest on 827,25 for 19 days! 

6) ,08725 
"Wlien there are not three ,00454+ 

Gguiesin the principal,on the jg 

left of the separating point, — 04.0^ 
ciphen must be prefixed lo QCi(ia^ 

Bupply the deficiency. %ft^S^^ 



4 



^^bO mXTLE INTEREST. \ 



3. What it the interest of $575»72 for 29 dMt 

4. Wh«tisthei]itere8tof$195»19for7dapf 

Ans. $0,22+ < 



A ■'! 



CJUIE IT. 



i 190. To find the interest at 6 per cent, per aa* 
nnm for years, months, and days. 

RULE. 

Find the interest for the yeart by Cote I., far iki 
months hy Case 11., and for the days by Case HI. ; 
4hen add the several residts together , and their sum 
4oiU be the answer sought. 

Ex. 1. What is the interest on 911197,27 at 6 pet 
cent, for 3 years 9 months and 11 days ? 

•1597,27 $1697,27 6)1,59727 

6 M ,26621+ 

95,83,62 638908 11 

3yr- ygQgSj 2,92831 



$287^36 $71,87,71^ 

Interest for 3 years 9287,503+ 

9 months 71,87,7+ 

...... 11 days 2,923+ 

Total interest $362^31,3 . 

2. What is the interest of $11759,10 at 6 per 
«ent for 9 years 11 months and 16 days? 

ilfif. $7028»02+. 

That is the interest on $9787 for 12 years aaj 



4. What is the interest of $87601,29 for 1 year 
1 month and 1 day? Ans. $6708,68+. 

6. What is the interest of 8806,90, for 1 year 
and 10 months at 6 per ccDt. per annum ? 

Am. $88,75+ . 

6. What is the interest of $450,75 for 4 years and 
7 months, at 6 per cent, per annum ? 

Ans. $123,95+. 

7. What is the interest of $443,50 for 7 years 2 
months and 12 days, at 6 per cent, per annum ? 

Am. $191,59+. 

5. What will be the tola! amount of $649,22 after 
10 years and 10 months, at an interest of 6 per cent ? 

Ans. $1071,21+. 
CASE T. 
^ 191. When there are months and days, and ibe 
mle of interest is greater or leas than 6 per cent. 
RULE. 
Find the interest as at & per cent. Then add to 
it or mhtracC from it suck a part of the interest so 
found as the given rate exceeds or falls short of six 
per cent, per annum. 

Ex. 1. What is the interest of $119,50 at 7 per 
cent, per annum, for 3 years and 4 months ? 
119,50 119,50 

atalf the months 6 

$2,39,00 int. for 4 mo. 7,17,00 



■ ToWi /merest al 6 per cent. %aii3Q,W» 
I Add one sixth a .^ftga-V 

L7«(4; inlwvat at 7 OCT el. Va,! .^^^^^ 



for 3^^| 
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2. What is the interest on $487^ for 4 yean and 
9 months, at 4 per cent. ? 

8487^ t487;25 

4} half months 6 



194900 929^,60 
24362-f 4 years 

$21,92,62 int. for 9 mo. 1 16,94,00 int. for 4 yr. 

21,92,62 i nt. for 9 mo* 

Total interest at 6 per ct. $138,86,62 
Subtract one third 46,28ffl-f 

Total interest at 4 per ct. $92,57,75+ 

3. What is the interest of $987,99, at 5^ per cent, 
^for 6 years 2 months and 9 days ? 

Ans. $256^^+. 

4. What is the interest on $437,21, at 3- per cent 
for 9 years and 9 months ? 

Ans. $127,88+- 

5. What is the interest of $15000 for 8 months^ 
■at 7 per cent, per annum I 

Ansi $700; 

6. What is the interest of $400 for 21 days, at 5^ 
per cent, per annum? 

Ans. $1,16+. 

7. What is the interest of $876,48, at 7 per cent, 
^for 4 years, 9 months, and 14 days ? 

Ans. 293,81,5+. 

8. What will be the total amount of $1119,48^ 
after 2 years and a half, at an interest of 7 per cent., 
per annum? 

Aru^ 1315^,9+. 

«. In compttting \ntet%^x/\x Sr o^^;'«V«« 
to find the mteie«x iox xS» moti^% V| « 
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sideling them as parts of a year, and the interest for 
the days by considering them as parts of a month. 

Ex. What is the interest of $806,90 for one year, 
10 months, and 10 days, at 6 per cent. ? 

$806,90 
6^ 

6)$48,41,40 interest for one year. 
2 )88,06,9 int. for 2 mo. J8,06,9 
3)4,03,4+ int. for 1 mo. __|.. 
—TMA+ int for 10 da. ^O^^mt. for lOmo 
Interest for 1 year, $4841^ 
„ 10 months 40,344 
„ 10 days 1,34,4+ 

Total interest 90,10,3+. 

2. What is the interest of $200 for 10 years 3 
months and 6 days, at 7 per cent ? 

$200 
7_ 

4)$14,00 int. for 1 year. $14,00 

3) $3,50 int. for 3 mo. 10 

6)1,16+ int. for 1 mo. $140,00 for 10 yrs. 

,23+ int. for 6 days. 

$140,00 int. for 10 years. 
3,50 int. for 3 months. 
jK^-h int. for 6 days. 

il«f. $143,73+. 

3. What is the interest of $132,96 fos 1 yeur 4 
months 10 days, at 6 per cent. ? 

4. What 18 tte inXMWl ol «fcW^ ^^' 
months and 12 days, «X^ V* ««*-^ !^. 
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CASE Vt. 

i 192. When the sum (>n which the interitt if 
he cast ie in poundf , shillings, and pence. 

RULE. 

I. Reduce the shillings and pence to the dedimti^ 
ofapoundf ^ 176. 

II. Then find the interest as though the sum ume 
dollars and cents; after which reduce the dedmal 
part of the answer to shillings andpeneOf i 177. 

Ex, 1. Whatis the interest, at 6 percent', of £27 
15f 9i2 for 2 years ? 

4587 15s 9(«=£27,7875 
6^ 

1,667250 
2 



£3,334500 
20^ 

6,690000 

12 

8,280000 
4 

1,120000 

Ans. £S 6s Qid'{' . 

2. What is the interest on £67 195 6dBi6 per 
cent, for 3 years 8 months 16 days ? 

Ans.£l6 2s8id.'^ 

3. What is the interest on £127 155 4«{ at 6 per 
cent, for 3 years and 3 months ? 

iln5. £24185 3^c{.+ . 

4 fTJbatif the interest of £\^l^\M«x^^^ 
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fi. What will £279 13j 8d amount to in 3 yean 
I and a half, at SJ per cent, per annum ? 
t Ans.£33i ls6d+. 

i 6. What is the interest o[£5U lOi 2d for 3 years 

and a half, at 4 per cent. ? 

Ans. £72 0s7d+. 
7. What is the interest of £523 11* 6rf for 3 years 
and a Jialf, at 6 per cent. ! 

Am. £109 I9s0d+. 



APPLICATIONS. 



the 



1. For value received I promise to pay on 
10th day of June next, to Wm. Johnson or order, the 
sum of one hundred and twenty-seven dollars and 
fifty cents with interest from dale, at 7 per cent- 
New York, Jany. let, 1833. John labend- 

How much must be paid on the lOih of June ? 
Ans. $131,46+. 

2, For value received I promise to pay on the 4ih 
of July, 1S35, to Wm, Johnson or order three hun- 
dred and six dollars with interest at 6 per cent, from 
the iBt of March, 1833. 

New York, Jany. 1st, 1833. John lAberal. 



I' ttow much must be paid on this note when it be- 

comes due ? 
dfw. S349,04+. 
We shall now g;ive the rule established iR N.«w- 
York, (See Johnson's CWn«fPj ^«v«>a„^^^- 
I pege 17,) for computitig \\ie *TO'uei«e*. «*■ 





I OMiFfW^ lA« (nUrtit an 

fhh iHi0f0rt, aid th§ inUrui tafkt ^ 
l>t$m fh0 mm mUfoct th» potifwmu : ife 
fiiritm t$ n»w principal, 

II Iht ^fth$ faymant ii Im lAm tke 

itth m tMtm c/ it ufM oiktr pofmmUB 

¥Akivh itt ntti »fim fMMrf ika intirut am^mtad fltlb 
iim0 nt ihn kui poffrntni : thm add tke intengt^m 
ffi^f^W, fn thii^nialpat^andfiramtkinmmiBhwd 
ihp mm ^' ik$ paifmmUii Mt ramamiar wUfirm 
# Htm f^HHtipaim ¥Mok tefvrtie ittoi$ co i f SpM M 

Kir. 1. i^r mlm n mimd t pn m im to pmp Jamu 
\V\\Ms\ti, ftr •rrf^ Mr«« kimirad amdjffif^mim dd- 
/<tn m^tfhnin¥ «viil» «iNt tight mStts wUk interatt 

aUy Uu l^^dl^ Jaxss Patwsll. 



J 




,u> uvd^s )^!»r ^ 1 4Mi9 

}a^ \M^ iSK^ 



p»y 







Payr 

udue, 

Eemaiader for a new principal $313,64,9 

Inttrest of $313,64,9 from Dec. 25lh, 

1826, to June 14th, 1829. 2 years 

6 months 19 days $ 46.47,2+ 

Amount $360,12,1 

Payment, July 10th, 1827, lesa j 

than intereBi then tine. j $ 4,99,8 

Payment, Sept. lat. 1828. 15.003 

Their sum .... J S 20,00,6 

leas than int. then due ( 
Payment June 14lb, 1829, 99,99,9 

Their sum exceeds the inlereai 

then due $120,00.5 

Remaindei for a new Priocipal t 

June 14ih, 1829 . . . i $240,11,6 

Interest of $240,11,6 from June 

14lh 1829, to April 15ih 1830, 

10 months 1 day 12,04,5 

Total due, April 15ih, 1830. 12^XH^ 

2. For value received, I promise to pay Wimiii 
Jenkb, «■ order, three thoviand four hundred and 
tixty nine dollars and thirty two cents, with inltreU 
from date, at & per cent. Feb. 6tk, 1825. 

$3469,32 Bill Spendthript. 

On this note were endorsed the following pay- 
ments : ■* 
Mav I6t}i 1829, received $545,76 '^M 
May 16th 1830, received $1276 ^H 
Feb. iBt 1831, received $2071?% i^E 

What remained due A.aa. \\i\i, I'SSft^ 

Am. «eeos>\-v 

3. A'*ntfi«of»63634'w«*ia^^^*'^'^'^*^ 



COMPOUND INTEBBST. 
^ 193. Compound IntereBt is when the intei 
3 sum of money becemisg; due, and not being 
is added to the principal, and the interest tfat^ 
culated on thra ajuouat, u on 3 new principal, 
example, suppose I w«r» to borrow of Mr. "fl 
S200 for one year, 'at 6 per cent, and at the ( 
the year pay him nsitliet the interest nor prin 
Now if Mr. 'Wilson Bboiild add the interest $ 
the principal S300, maldiig' S31S, and charg 
with interest on this nim till I paid him, this ^ 
he Compound Interegt, bei^ause it is interest 
interest. ., 

KUJA 

Ca}(ndate the interttt to Oe time at itkkkA 
comes due : then add it to tie 
late the hUerest o» the 
pal : add the interat again to tAe ^ 
calculate the interat M Sejwe : do the: 
the times at whkk pagmenU ofttOemt 
from the last result luMract the prind_ 
remainder will be the compound interetf. 

What will be the compt 
4^50 for 4 yearn, dniUtmMliln^ 



p r i n d fo i -tmit* 



Ex^l. Wh 



$3750,00 prin. for first yr. 
83750 X 7-M00= 26g,5Q i nt. for 1st year. 

84012,50x7 



4293,37+ prin. 3d „ 

$4393,37X7-1-100= 300.53+ int. Sd „ 

4593,90+ prin. 4th „ 

»4593,90 X 7+ 100= 321,57+ int. 4th „ 

4915,47+ ami, ai 4 yn. 

1st principal 3750,00 

SI 165,47+- amt. ofini. 

2. What will be the compound interest on $395,37 
at 6 per cent, for S years, the inteiest being added 
annually? 

Atu. S36,50+. 

3. What will be the compound interest on 8600 
foi one year at 8 per cent, the interest being com- 
puted quarterly ! 

Atu. 841,21+. 

QUESTIONS. 

4 184. Whit if Interest 7 

f 185. Whstii ths monej called on which int«iutiipudT 
What ia the money called which ia paid for the qm of th« 
principal? What is the amount^ What determines the rata 
ofiDtereatl What ia legal intoteat? How much ia it in moat 
■ofthoeUitea) What ia it in New York 7 

^ 18fi. How do you find the interest on any principil for 

5 187, If the principal containi only dollara, how do JWO 
find the intereat ! When it oontaina doUara and MnU, wW. 
do yon dol How do yoa da wtan'n. aovA " 

i 188. How do jt.li 6nA X\i6 iTftit*' 
aioutba at 6 pw «nt.1 
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4 189, }Iow do joii fiad Ihe interest for uij nnmbeT tf I 
days It 6 per cant. 7 

§ 190. How do you find the intereit. «l 6 per cant, for 
years, montbii, snd dajB ' 

4 191. ^ow do ;dii do wbon there are months and diy>, 
and the rUe of interest is gioatei or leie than S per cent. ? 

i 192. How do yon find the iolcreet when the sam is in 
pounds, ehillinga, and pence ) 

4 193. Wbaliscompound interest? Howdo you calculate 



COMMISSION AND BBOKEKAGE. ^^ 

i 194. Commission and Brokerage are ailowancei 
made lo Factors and Brokers for their services in 
buying imd selling. The allowance made is gene- 
raily a certain per cent, on the moneys paid out or 
received, and the amount may be determined by the 
rules of simple interest. 

Ex. 1. What is the commission on $4396 at 6 



Am. tW3,74 

2. A factor sella 60 bales of cotton at t4SS par 
bale, and is to receive 2^ per cent. conuniuioB : miw 

much must he pay over to his principal? 
Aiu.% — 



Mnt U Bi a biolcet, S3825 to be ioTnted in 
I to mxvn S "^t cco.\. oti'Oiw* wms»ak 



As B is 10 receive 


100 




apercL, $102of A's 


a 




money will purdiase 


102? 


100 : : 3825 


SI 00 of Slock: hence 




100 


100+ the commis- 
sion, is to 100, as (he 




102)38-2500(3760 
306 


given sum to the 




slock which it will 




766 


purchase. 




714 

510 

610 

Afis. $3750. 


PROOF. 








S3760 


CoramJBaton on $3750 at 2 pr. ci 


l.= 75 


Total Sum SaSSS 


4. A factor receives $708,76, and is directed U 


purchase iron at $45 per b 


on: h( 


.is to receive 5 per 


cent, on the money paid : 


how much iron can he 


purchase > 




Arts. IStofa. 



INSURANCE. 

i 195. Insurance is an. agreement by which an 

individual or a company agrees toeismpt the owners 

of certain property from loss or hazard. 

The written agreement is called the policy. 

The premium is the amount paid by him who 

owns the property, to those who insure it, os a com- 

peDGation for their risk. It is generallyao much 

' B value of ibe property ' 



ip 



r- 1. What would be the -pietmam ^w 
of a house valued al 1fc55t)0 agaws^^s 
i year, mx i pet cent I 



m 



sts 



By lemoyiog the reparatrii f5<5,fO ^_^ - 
two places to the left we obtain S37,dO ^^ . 
$53,00 the iasur&nee at 1 per cant. ^^^^ 
S27^ is the insurance at i per ceol. 



2. What woold be the premium for /asin-^ 
Ebip and cargo, valued at »7500 from JVew -^^ 
to Liverpool, at 3i per cent. ! ^^ 

3. What wtmld be the insunnce on a ship Talneif 
at $47620 at I per cent. : a]«a at ^ per cent, t 

Aiu. $337,60.— •IsaiD. 



DISCOUNT. 

4 196. If 1 gi»e my note to Mr. Wilson for $106. 
fnyable in one year, the present value of the not* 
will be less than $106 by the interest on its preseal 
value for one yeu: that is, its preoeni valae will be 
$100. 

The amount named in a note is called the^/oM 
of {he note. Thus 3106 ia the face of the note to 
Mr. Wilson. 

The present value of a note is that stua which 
being- put at interest until the note becomes dot 
would increase to anamount equal to the face of tht 
note. Thus SlOO is the present value of the noU 
to Mr. Wilson. 

The discount U the difference between the face of 
a note and its present talue. Thus, $6 ii the dii- 
count on the note to Mr- Wilson. 



L 






R01,E. 



-^■interest of *\00 jm the giwi ii™,«x. 
' - /ace of tht now to iU FT*««t »d»«. 



is the present value of & note for 
1 one year, at 4j per cent, per aji- 



4.50 Int. of SlOO for the time. ^^M 

104,50 : 100 : : 1828,75 ^H 

100 ^^ 

104,50)182875,00(S1750 

A71S. $1750. 
2. Wlmt is the present value of a note for $139031 
4]iscountedforfourino]itha,at 6per cent, per annum! 
Ans. 81265,50. 
5. What is the present' value of |S00, due 4 years 
hence : the inlereai being computed at 5 per cent, 
per annum ? Atis. iS666,66,6+. 

Note. — When payments are to be made at 
different times, ySj«i the prese?U value of the several 
sums separately and their siim viill be Che present 
value of the note. 

4. What is the present value of a note for $3500 
on which S300 are to be paid in 6 months ; $900 in 
one year ; $1300 in eighteen months ; and the resi- 
due at the expiration of two years : the rate of in- 
terest being 6 per cent, per annum ? 

Jjw. 83225,44+ . 

5. What is the discount of £1500 one half paya- 
ble in 6 months and the other half at the expiration 
of a 3rear, at 7 per cent, per annum ? 

Am. £r4:BsGid+. 

6. What is the present value of $2830, one half 
payable in 3 months, one third in 6 months, and the 
lesl in 9 months, at 6 nex tew^- t>w Mwisravi- 



lASS ANO eAW. 



Im 



LOSS AND QfJH. 

<t 197. Loss and Gain is a rate by '^/^^f,/^ 
chanu discover the smoiint lost ot gained /a iJ^ - 
chase and aale of goods, h also iDSCTUcts lAet^^ j 
much to increase or diminish the price ofrig«- ^^ ^ 
io as to make or lose so much per cent. ^>ak. 

Ex. 1. Bdught a piece of cloth containing T^^ 
«t$5^ p —-' -"■ -" -t at 85,75 cenit pst 
yaid : hon a the trade ? ^m i 

of 1 yard. ^^H 



^ yd as. 
I : 7fi : '" 



of I yvd. 
:ofit on 1 yard. 



75 

te7,60 Am. 937^. 

S. Bought a piece of calico containing 60yd. tt 
2j 6if per yard : what must il be sold for per vatd 
togai[]£l& IQdl 

SOijd. at 2» 6rf=£6 5* 

Profit =£1 IM 



It muat sell for £7 Ss IQd 

S0)£7 & lOdl2sUd 

Am. Ss llrf. 

3. Bought a hogshead of brandy at Sl,25 per gal- 
lon, and sold it for $78: was there a loss or gain T 

Ans. loss of 90,75. 

4. A merchant purchased 3275 bushr'- -' "vheat 
for which he paid $3517,10, but lindii n 

ia willing to lose 10 peT cfcii>., -. Vta\ ' 



' 5. A. bought H. piece of cotton containing 40 yards 
mt 6 cents per yard ; he sold it for 7^ cents per yard : 
how much did he gain ? 

Am. $0,60. 

6. Bought a piece of cloth containing 7S yards for 
9375 : what must it be sold for per yard, in ordei 
to gain $100 ? 

Ans. 86,33^ per yard. 

7. Bought a quantity of wine at $1,25 per gallon, 
but it proves to be had and am obliged to sell it at 
20 per cent less than I gave : hoiv much must I sell 
it for per gallon f 

Am. SI per gall. 

8. A farmer sells 135 bushels of corn for 7Scti. 
per bushel ; the purchaser sells it at an advance of 
20 per cent. : how much did he receive for the com i 

Ana. 8112,50. 

9. A merchant buys one tun of wine for which he 
pays 9725, and wishes to sell it by the hogshead at 
an advance of 15 per cent, i what must he charge per 
hogshead? Ans. 8208,43+ . 

10. A merchant buys 158 yards of calico for 
which he pays 20 cents per yard ; one half is so 
damaged that he is obliged to sell it at a loss of 6 
per cent. ; the remainder he sells at an advance of 
19 per cent. ; how much did he gain ? 



TARE AND TRET. 
4 198. Tare and Tret are allowances made ia 
■elling goods by weight. 

Ih-a/t is an allowai\te on \1vft ©los* '^'^^^^ '^' 
Tiour of the buyer or imporiei -- \i. » ui-'^K^* **^ 
kofe/B the Tare. V 



216 TASXANDTIET. .■ ' 

Tan is an allowance made to the baiwr^^Qw,^ 
weight of the hogshead, hanel or bag,. ^V^r Qo^i^ 
ing the commodity sold. ,«•... .,£- 

Grots Weight is the whole weight of the ^vm^ 
together with that of the hogshead, barrel, Ipft.^ 
which contains them. . ^ » 

Statle is what remains after a part ^qf Hit aIlol^ ' | 
ances hare been deducted from the gross weulit 1 

Net Weight is what remains after aU the »ftdiK« 
tions are made* 

EXANFLXS. 

1. What is the net weight of 35 hogshe^ rf 
sugar, the gross weight being 66cti^. ^r. 14^' 
tare 11^. per hogshead? 

cwt* qr, lb. 
66 3 14 gross 
26x11=27 5?^. 2 1 23 tare 

Ans. 64 1 15* net. 

2. If the tare be Alb- per hundred, what will be 
the tare on 6 T. 2ctD^ ^qr, IW>, 

Tare for 6r..or 120cM;f.=480Zi. 

2cu)t,— 8 
Sgr. = 3 
14^^ = 0^ I 

Tare 491^ 
Am, 4cwt. Igr- IS^li. 

3. What is the net weight of 32 boxes of soap* 
weighing 3155023. allowing Ub. per box for dr^ 
and 12 per cent, for tare. 

31550 gross 31422 



I 



TARE AND TRET, 217 

4. What will be the cost of 3 hogsheads of tobacco 
at $9,47 per cwt. net : the gross weight being of 

cwt. qr, lb, lb- 

No. 1. 9 3 25 tare 146 
„ 2. 10 2 12 tare 160 
„ 3. 11 1 25 tare 158 

Ans. $265,16. 

5. At £1 5s per cwt, net, what will be the cost of 
4 hogsheads of sugar weighing gross, 

cwt. qr, lb. 

No. 1. 10 3 I 6 

„ 2. 12 5 19 

„ 3. 13 1 10 

„ 4. 11 2 7 

49 14 gross 
Tare 41b. per cwt. 13 8oz. 

47 1 13 8oz. net. 

6. At 21 cents per lb, what will be the cost of 
t^hd. of coffee, weighing in gross, 

cwt, qr, lb, tare^ 
No. 1. 6 2 14 94 

2. 9 1 20 100 



If 



3. 6 2 22 88 

4. 7 2 25 89 

5. 8 13 100 



Ans. 8808,71. 

7. At £7 6s per cwt net, how much will ISkhd, 
of sugar come to, each weighii^ ^q«a%c:»^-'>^o^ 
7lt. : tare Wi. per cwt 1 




VDmvnormv, 



{ 134. Wh«t u _ 

uca f[fln«rsllj taada T 

j5. What k lunniiMl WhU c« ^w^ 
c'ni csUed? Wbit !■ tb« {fMntanl JSbi^ 

6 196. Whit ii tba&wof K Dotal m^— 
ilueufinoMt Wkt ia tht Onooat itf t £ 
10 dftenuina tlM pnant nlM T ^ 

^ 197. Wh>t]atkaan*rthaiak«fIiM»«a 
hu Bin do«s a iaaliaat UhI 
4 las. Whit va niaaal 1VMT matiaD! 
Ttnr WlntaGtaaaWillUT Whai«8al«l 



FELLOWSHIP. 



t 199. Fdkwrahipw the jojning muthtu 
pMMos M <n^ win u uicement In diam 
»s,i (irate KCMdnf m iab vBoont whicit 
pni! iDW Om pattBtraa. Tbe mMief en 

TV |!»M «rla» » Ve Aued ■ taUad 

|i1m) i^i iW w^nle Msck -tAkh n 
^ia or )•». mvst he t» gun or loM, M thi 
•n V iocindaal. lo hit put of tlw gau or Ion 
w* hm [lie ftdlowii^ 

KVLE. 

'Me (foot u to l^ kMc gmm i 
(■» f4are, to ku More o^fA* ^mi 

KXAKILU. 

' B buy ceilain mettiianiM* 
/ which A pay* Jtfl0,»a4^ 



DOUBLE FELLOWSHIP. 



guin by the purchase .£32 : what is each one's share 
of the profils ? 



i 70 ; £14 B'3 share. ^^ 

2. AandB have ajointstock of $2100, of which 
A owns 81800 and B $300 : they gain in a year 
SIOOO ; what ts each one's share of the profits ? 

. I A's share 8857,14+. 
^"*- J B's share $142,85+. 

3. A, B, C and D have £20,000 in trade ; at the 
end of a year their profits amount to £16,000 : what 
is each one's share, supposing A to receive £50 and 
D £30 for extra services out of the profits? 

iA's share £4030. 
B's share £3980. 
C's share £3980- 
D's share £4010. 

4. Five persons A, B, C, D and £ have lo share 
between ihem an estate of $10,000 : A is to have 
one fourth ; B one eighth ; C one sixth ; D one 
eighth ; and E what is left : what will be the share 



ofei 



f A's 



DOUBLE tl.\.U)^^'WS. 

f 200. When aeveial pewows ^^'^ '*-'^' 
relher in trade emp^ov iS«« cb.tjv^^' ^«' 



i + 



2H) DOCWLBi FELLOVaaVfrr 

nMs of dae, the partnership is calle 

For exuu^, suppose A puts 8106 
yean.: B C200 for 2 years : and C 
year : this would make a case of doal 
"- Now it is pkfin that there ate- two 
Which shoola determine each one's shi 
fibij: lM.tkeimmm$ofcapUalkepui9 
ils Hum ukkh it is anUimud in tie h 

Hence each one's share shoHld be ] 
ihe capital he pats in, multiplied by 
'contianed in trade. Therefore we havi 

RULE. 

MMf Hf ^ flflfil mam*s Oock bfftheUm 
^mtrtuk: tken isy , « the sum of thi 
th»ftt§kgmti pr &Uf 90 is each part 
iositAmiain^ttkaTeof the gain or loss 

BXAHFLES. 

1. A and B •enter into partnersh^ 
JE840 for 4 months, and B puts ir 
ttKSBths; they gain £300 : what is ea 
itf Aepff>&8? 

A'to ■took . . . 840X4=3360 
IN itook . . .«fiOX6»8900 

7360:300:: |^ 

2. A |ittt in trade £S0 for 4 montl 
br 5 months ; they gained £24 : ho^ 
Vided between them ? 

M { A's sha 
^"*- i B's sha 

tJ pas!mT«« ^ ^«^ 



EljrATlON Df PAVMENTS. XXl 

and D 21 horses for 39 days: how much of the 
ill ought each one to pay ? 

. i C must pay £23 & 9d. 
'*'"■ J D must pay j£30 14* 3d. 



EQUATION OF PAYMENTS. 

4 201. ] owe Mr. Wilson «2 to be paid in 6 
months ; $3 to be paid in 8 months ; and SI to be 
paid in 12 months. I wisli to pay his entire dues at 
a. sing'le payment, to be made at such a time, that 
neither he nor I shall lose interesi : at what time 
must the payment be made ? 

The method of finding the mean time of payment 
of several sums due at diSeient times, is called Equa- 
tion of Faymeras. 

Talcing the example above. 

Inl.ofS2for 6mo.=int.of SI for 12mo. 2X6=12 

„ of 83for 8mo.=int.offfilfor24mo. 3X3=24 

„ of 81 for 12mo.^int. of $1 for IBmo. 1 x 12=13 

6 48 48 

The interest on all the sums, to the limes of pay- 
ment, is equal to the interest on SI for 48 months ; 
and 48 is equal to the sum of all the products which 
arise from multiplying each sum of money by the 
"time before which it becomes due. But the sum of 
the payments is equal to 6. Now if SI will produce 
a certain interest in 48 months, what lime will be 
necessary for S6 to produce the same interest? Ob- 
viously but one sixth of the time, or 8 months. 
Hence we have the following 
RULE, 

MiUtiply each payment by 1 

vdugfOndd "" 



229 WifiAnoii or pat; 



sum of tJu po ffm en U: ike q nt ikt t i 
time. 

2. B owM A flOO: 1900 ii tDte^^laii 

monthf , 9800 in ion montlii^ wad VM m wk 
monthi : what if the mean time fiir die 

the whole ? 

900X8^ 400 
900x4= 800 
V00X6«1200 



3. A meNhaal owee l60Q,ef vUi^ SlWii l» 
be paid in 4 montha, 9800 in 10 moatke, aailb 
lemaiader in lA montha : if he pay Iba wkdb it 
onoe, at whattfme moat he makeihe pMiimmit 

Am* VfmBmkt. 

4. A owes B 9600; one third it to be iiaadin 6 
months, one fourdi in 8 months, and the gqmajndrr 
in 12 menths : what is the mean time of jmyment ? 

Ami. OflMfilAf. 

5. A merchant has due him 9900 to he paid in 60 
days, $500 to be paid in 120 days, and t7M ta U 
paid in 180 dap : what is the equated time for the 
payment of the whole ? 

AnS' 137^ ieqfs. 

6. A merchant has due him 91AM ; ens aixth is 
to be paid in 2 months ; one third in 3 montha; 
and the rest in 6 iWMMhs : what ia the equmad linMi 
for the payment of die wbsihd ? 

Ans.^ 







DiroDECINALS 

■UncBi deteriniae euch ane'a ihncB d 
Ihs rule for finding each oae'a ihnre 1 
J 301. WbBt is E<iiiBtionofP>jiiii 
for finding the mean time of pujnienL 
different times 7 



DUODECIMALS. 

^ 202. Duodecirnds are denominate fractions in 
which 1 foot is the unit tliai ia divided. 

The unit 1 foot is first supposed to be divided into 
12 equal parts, called inches or primes, and marked '. 

Each of these parts is supposed to be again divi- 
-ded into IS equal pacts, called seconds, and marked ". 

Each second is divided in like manner, Into 12 
■equal parts called thiids, and marked '"■ 

This division of the foot, gives 

r inch or prime - ■ ^^"^ ofa foot 

1" second is=T^ of Jj - =7^ of a fool. 

1"' Ihird is=^V of T^ "'tV - "7^11 of a foot. 

Duodecimals are added and subtracted like other 
denominate numbers, 13 of a lesser der 
'making one of a greater, as in the fallowing 

TABLE. 

12"' make 1" second 

12" ■ - r inch or prime 

12' - - I fool. 

Ex. 1, In 185', how many feet? 

Ans. \6ft. 4 

2. In 250", how many feet and inches i 

3. In 4367"', how manv fee\^ „,-. 




1^4 tfUOJ>ECUlATA»:i 

EX AMPUto IN ADDITION AND BVBTl 

h What is the sum of ^ft. i^ ST 2^' hloA- 
10" ll"'? Ant.6/i,&'SP 

2. What is the sum of ^. y 7^ and Q/ir. r ] 
4" ? iliiv. 1^. 4' lir 4% 

3. What is the di&mice hetireen 9ft. S' IT J 

4. What is the difbrence hetweea 4jQA. & Vu 
29ft 7" ? iliif. iiy*. r fl^ S^. 

MULTIPUCATION OF DITODlH^kAIJi. 

^ 203. It has been shown i 84, that £wt nott 
plied by feetgivessquaie feetin the priiiy T~^ 

Ex. 1. Multiplye^.e'rbyl^.r. ^^^^^^^^ 
Set down the multiplier under ft. '■':;'%' =f 
the multiplicand^ so that feet shall 6 6^ if^!' 
fall under i^t, inches under in- 2 T 
ches, &c. It is generally most TJ i* 
convenient to begin with tlie high- 3 9^ 9^ 0« 
est denomination of the multiplier, 16 1& A^ tf^ 
and first multiply the lower de- ^ ^ 

nominations of the multiplicand. 

The 6" of the multiphcand, are |V of an inch, 
tJ T of a foot. Therefore when we multiply it by i 
feet, the product is 12", equal t6 1 inch. Multimy 



^ci uuwn 1 unaer me column oi mcnes and cairi 

1 foot to the product of the 6 by 2, making 13 ftet 

Then multiply by r. The product of ^ by 6"= 

42'" : for 7'=,^ of a foot, and 6"=^! y of a foot : 

hence rx6"=fjX^^=^|^=42'"=S"e"'. Ther 

set f^' '^^Mx ff \>y 6~4S2f vokdi^ hx^okcts i3m& 

II M» set doNm\xk<iDL«AX '^lO'SM^^ 



t 204. Hence we see 

Ifit- That feet multiplied by feet gives square feet 
in the product. 

2d, That feet mulCiplitd by inches gives inches in 
the product. 

3d. Thai inches midtipUed by inches gives seconds, 
or twelfths of inches in the product. 

4tli. That inches multiplied by seconds gives thirds 
in the product. 

2. MulLipiy 9/(. 4in. by Sft. SiJi. 

Beginning n-iOi the S feet, 9 4' .^H 

we say 8 limes 4 are 32', 8 3* ^H 

which are equal to 2 feet 8" ; 74~"8' - ' 

sent down the 8'. Then say 2 4' 0" 
8 limes 9 are 72 and 2 to car- 
ry are 74 feet : then multi- 
plying by 3', we sny, 3 times 4' 



77 0' 0" Am. 



e 12", equal to 1 
n the seconds place : then 3 timea 
9 are 27 and 1 to carry make 28', equal to 2/(. 4'. 
Therefore the entire product is equal to lift. 

3. Howmany solid feet in a stick of timber which 
is 25/;. 6ia. long, 2ft. Tin. broad, and 3^1:. 3 inches 
thick ? 



It is shown in § E 
the number of solid 
bic feet in a solid, is eqi 
10 the length, breadth, 
thickness multiplied 
^ether. 



ft. 








6' 


ength 


lial 2 


r breadth 


cu- 51 


0' 




ua! 14 


W 


6" 


and ,, 


10' 


B" 


to- 3 


3' 


thickness 





AUSftATBBf aWWAL. 

4. MulUpl J ^. 8m. by ^. 

5. Moltblj 24^. 10m. bj t 

6. Multqily 70ft. 9m. bj 1%^. Sis. v.''^:. 

jjii.'88Q^ er iji^ 

7. HowBuoqrcofdsaiideofdfiMlm A pibcfiMiK 
24 feet long, 4 feet wide, and ^.<tm.lii|^? . 

Ans. S coide and 5 coid it 

NoTB. It moat be lecollecied that 16 aoUd fat 
make one cord foot i 84. 

^909. In DoodMiBiib wlnt it tht mitt tlnft b JliMiit 
Howlf HdiiUadt HowantbMputftgiiadMdadf HM 
iM Um ptrts eaUtd ? How an doodMiaiib added aad ■yfci 
tfietad 7 fibw aiAiij of ono donrnnmition make 1 of ttt 
next greater? 

§ 303. In mnltlplieation liow do yon eet down tba andtii 
plier 7 Where do yon begin to nmltiply t How do yon eany 
from one denomination to another 7 

^304. Repeat the four prineiplee. 



■B 



ALLEGATION MEDIAL. 

^ 205. A merchant mixes Sib. of tea worth 76eU. 
per pound, with 162ft. worth Sl|02 per pound : what 
18 the value of the mixture per pound ? 

The manner of finding the price of this mixture 
it called Allegation Medial, Hence, 

mixturt lohen the nmpUa of uit^j^^jtV 
tk^T iifioes« arc Iciurant. 



ALLEGATION MEDIAL. 227 

i and also their prices per pound, 75cff. and Sl,02, are 
L known. 

f ai. of tea at IScts. per &. - - 6,0D 

16^i. - - «1,02 per li. ■ ■ 16,32 
I 24 siu 



24 sum of simples Toul cost 322,32 

Now if the entire cost 24)822,32(93e(t. 

of the mixture, which is 216 

822,32, be divided by 24 "73" 

the number of pounds, or 72 

sum of the aimples, the — 5s , 

quotient 93c(*. will be the ^ "' 

price per pound. Hence we have the followinf 

RULE. 



Divide the entire out of the whole mixture by thi 
!um of the simple! : the quotient mill be the price of 






Ex. 1. A fatraer mixes 30 bushels of wheat worth 
5* par bushel, with 72 bushels of rye at 3s per bush- 
el, and with 60 bushels of barley worth 3s per bushel: 
what is the value of a bushel of the n ' 

30 bushels of wheat at 5s ■ 

72 - - of rye at 3s - - 
* ,^. - - °f barley at 2t • 



Am. 3(. 
2. A wine merchant mixes Id gallons of wiite at 
$1 per gallon, with 25 gallons of brandy worth 75 
cts. per gallon : what is the value of a ^lon of the 
compound ? 

3. A grocer mixes 40 e&Uoixs ol v)V\^*k^ ^^ 



vire ? 
4. A 




5. Onacartuiiihj^ 
eter was e ii e mul to mwtnge Ae 
froin6ateMniiii|^tD9,M'; Iin9 
from 12t»%8^; and fironS toO^ 70*: 
the ■wu loBfpBndiire of die wtj ? 



9V 



ALLEGATION ALTERNATE. 

4 :{06. A fiunwr waM aiix oats worth 3r ] 
bushel with wheat worih 9lr per boshel, so that i 
mixture shall be worth at per bushel : what fm 
tioD must be taken of each sort ? The method of m 
ing how much of each sort must be taken, is call 
Allegation AlUmale. Hence, 

Allegation Alternate ieaehes the method ofja 
iiig whal proportion must be taken ofsecend js 
plesy whote prices are known, to form a compound a| 
given price. 

Allegation Alternate is the reverse of AUegati 
Medial and ooay be proved by it 

For the fint example, let us take the one aboi 
If oats worth 3f per bushel be mixed with whi 
worth 9tf, how much must be taken of each sort tl 



the compoimd may be worth ^ par bushel I 
If A.- AftMUUitaxa V^ >J^^i*ta 

ViM. His 



s? — ^^ 



plain thai it would be necessary to lake jual as much 

But since the price of the miiture is nearer to the 
price of the oats than to that of the wheat, less wheat 
will be required in the mixture than oats. 

Having set down the prices of the simples under 
each other, and linked them together, we next set 
Si, the price of the mixture, on the left. We tlAn 
take the diflerence between 9 and 5 and place it op- 
posite 3, the price of the oats, and also the differ- 
enco between 5 and 3 and place it opposite 9, the 
price of the wheal. The difference standing oppo- 
site each kind shows how much of that kind la lo 
be laken. In the present example, the mixture will 
consist of 4 bushels of oats and 2 of wheat ; and any 
other quantities, bearing the same proportion lo each 
other, as 8 and 4, 20 and 10, Sec. will give a mix- 
lure of the same value. 



PROOF BY AILEGATION MEDIAL. 



4. bushels of oats at 3j 


12* 


2 bushels of wheat at fe - 


18i 


6 


6)30 



1 



^ 207. To find the proportion in which several 
simples of given prices must be mixed together, thai 
the compound may be worth a given price. 



I 1. Set down the prices of the svav^la. u-nji*n tnit- 

L o/Arr, in the order o/ their wLL\(w,besi™™«'% ™*^ 
[ tAe lowest. ^_i' 



3 



Tuxt Uatt with the next greatest, a^m^, 
price of each simple which is less iits^t i 
mixture is linked with one or more iA 
and. every one that is greater with vae 
' is less. 

in. Write the difference between thet- 
nature and that of each of the simples, 
price wil/i which the parttcidar simp^ 
then the difference standing opposite aixg 
OT t?ie sum of the differences when there u 
one, v>ill express the quantity to be laA 
price. 

Ex. 1. A merchant would mil wiDea 
ISs and 22s per gallon, in such a wb7 thj 
lure be worth 20j per gallon : hofl 
tokea of each sort? 



20. 

Ans. 2gal. al 16;, 2 at ], 

any other quBntitHHi''li| 
of 2, 2 and 6. ^ 

2. What 



be mixed togetht 
ISipergalli 



ALLEQATION A 

ihai the mixture shall be wonh 



Ans. &gai. at lOf, Sat 14(, 4al 
and Sgal. at S4i. 



^ 208. When a given quaniiiy of one of the lim- 
plea is to be takeo. 

RULE. 

I. Find the proportional quantities of the limpUt 
as in Cote t. 

II. Then lay, as the number oppotite the simple 
whate quantity i* given, is to the given qiiantitij, to 
is either proportionai quantity, to the part ofitstim- 
jile to be taken. 

Ex. 1. How much wine at 5s, at 5i Gd and 6i per 
gallon, must be irnxed with 4 gallons at ii per gal- 
lon, so that the mixture shall be worth & id per 
gallon? 

- aimple whose quantity is known 

«r 



. y propOTtiooal quantities. 



Then 



Atu. Igai. at Sf, 3 at & 6d, and 8 at 
PEOOF BY ALLEGATION MEDIAL, 
per gal. 



J fol. at 5t 
Sgal.u6t6d 
Sgal. Bt er 
' 16 



lal quantities. ^^^M 
4 H 

s ^^H 

t Ss 6d, and 8 at ^^H 
nON MEDIAL. ^^1 

- V3faa ^^ 



2. A farmer woulJ mix 14 busheb of wheat, »t 
91.30 per bushel, u-ilh rye at 72ct3.,bar]eyat 4ScU., 
ud oa(s &t 36iM3. : hotv much must be tal<en of eacit 
son to make the mixture worth 64 cents per bushel! 

Ans. Ii6u. of wheal ; 8bu. of rye ; 4^. of 
barley; and 28iii. of oats. 

3. Th«tB is a mixture made of wheal at 4( per 1 
''Iwshel, rye at 3;, barley at 2s, with 12 bushels of , 

'oats at ISd per bushel : how much is taken of 
Hort when the mixture is worth 3s 6d^ 
I Jjw. 96tw. of wheat i 12iK.ofrye; 12Jm. 
barley ; and 12 of oals. 

4. A distiller would mix iOgai. of French 
Ut 12* per gallon, with English at 7s and spirits «t 
4t per gallon : what quantity must be taken of each 

!^n, that the mixture may be afiorded at 9s per ga' 
'■Ion! 

ilnj. 40;a;. French ; 32 English i and3S 



~'-'ls«t 

i 



4 20d. When the quantity of the compound 
.^iven as well as the price. 



I. Find the pToporlional quantities as in Ciat 
I 11. The>isay,asthesumofehfpTopOTtionaIgiu 
I titits,ittothe given ^uantity.so is each proptrrtio 
I quantity, to the part to be taken oftach. 

K Ex. 1. A grocer has four sorts of sugar wortl 
I lOiJ, &d and M per pound : he would make & 
Hture of 144^^. worth Sd ^t lb. -. wW, ojuxi)^'— 
Hp takea o^each soiti 



AkLEQATION A 



fj 



12 ; 144 : : 4 

12 : 144 : : 2 

I 2 12: 144:: S 

1^12 1 4 1 2: 144 :: 4 

Sum afthe proportioiicl puts, l^ 

Atu. 48lb. al id; 2Ub. ai M; 2m. at 10 
and 48/i. al 12rf. 

PROOF BY ALLEGATION MEDIAL. 



4S». a 
2m. a 
24U. a 

48». a 



4 d 



144i 
24(W 

- 576J 

144 ... 144)1162{e<i 

The ayerage cost is Sif as above. 

2. A grocer having four sorts of tea worth &, 6f, 
8j and 9s per pound, wishes a mixture of Slii. worth 
7s per pound : how much must be taken of each 

Am. \i^b. at &s ; 29;«. at & ; 29/i. ai & 
and 14|/j. at Ss- 

3. A Vintner has four sorts of wine, vii. whil« 
wine at 4c per gallon, Flemish at Qs per gallon, 
Malaga at Sj per gallon, and Canary at 10» per 
gallon : he would make a mixture of 60 gallons is 
be worth 5s per gallon : what quantity must be taken 
of each ? 

Ans. iSgal. of white wine; 5gal. of Flemish i 
6gal. of Malaga ; and 5gal. of Canary, 

4. A silversmith has four sorts of gold, viz. of 24 
carats fine, of 22 carats line, of 20 carats fine, and of 
15 carats fine ; he wouldvnakea.tM».\N«ft ^\*aoTL- tJ-^ 
i^caralsfine: howniiicVimusxV\«li-e:ti.>A**^*;**^ 

Am. 4 of 24; 4oi2a-, \a^ ^N -is^^^ 
7^ . 16 carats fa». ^^^B 



234 INVOLUTION. 

I 

QUESTIONS. 

^ 205. What is Alle|ration Medial ? How do you 
price of the miztnre ? 

§ 206. What is Allegation Alternate ? How do yoa |:^, 
Allegation Alternate ? 

§ 207. How do you find the proportional parts when ^. 
price only is given 7 

§ 208. What is the rule when a giwBxi quantity of one of 
the simples is to be taken ? 

§ 209. What is the rule when the ijuantity of the com- 
pound, as well as the price, is given ? 



INVOLUTION. 

^ 210. If a number be multiplied by itself, the 
product is called the second power ^ or square of that 
number. Thus 4 X 4= 16 : the number 16 is Uie 2i 
power or square of 4. 

If a number be multiplied by itself, and the pro^ 
duct arising be again multiplied by tke number, the 
second product is called the 3d poTveVy or cube of the 
number. Thus 3x3x3=27; the number 27 is 
the 3d power y or cube of 3. 

The term power designates the product arising 
from multiplying a number by itself a certain num- 
ber of times, and the number multiplied is called the 
root. 

Thus, in the first example above, 4 is the root, and 
16 the square or 2d power of 4. 

In the 2d example, 3 is the root, and 27 the 3d 
power or cube of 3. The first power of a number 
is the number itself. 

§211. Involution teaches the method of Jinding 
ike powers of numbers. 

The number wHch dea\^«A.^^N^^ Y^;««t\a^\^eD. 
the root is to tc raised, i^ c^W^ ^^ ^-^^^ ^^ ^«^ 



isvoiiCnoN. 

■nent of the power. It is gcneraily written on the 
ri^t, and a little above the root. Thus, 4' express- 
ed the second power of 4, or that 4 is to be multi- 
plied by itself once : hence, 4° =4x4=16, 

For the same reason 3 deootes that 3 is to be 
raised to the 3d power, or cubed ; hence 

3'=3x3x3=27: we may therefore write, 
^ 4=4 the 1st power of 4. 

I 4'=4X4=16 the ad poweror4. 

I 4=^4X4X4=64 the 3d power of 4. 

4* =4 X 4 X 4 X 4=256 the 4th power of 4. 
4'=4x4x 4x4x4=1034 the fith power of 4. 
lee. 8a:. fltc. 

4 212. Hence, to raise a number to any power, 
■we have the following 

RULE. 

Multiply the number continually by ittelf as many 
iima less 1 as there are units in the exponent : the 
ittst product will he the power sought. 

Ex. 1- What is the 3d power of 125? 

125 X 125 X 125=1953125. Aw. 

2. What is the cube of 7 ? 

Ans. 343. 

3. What ia the square of 60 ? 

.An^. 3600. 

4. What is the 4th power of 5 ? 

Am. 625. 



n 



S- Wiat ia Ihe cabe of \ ■> 



i-^fli^^_ 



S96 ITHLVTION.' 

7. Wbalisthetqiianofi? /^ 

& Wliit is the eabe of 4 1 

9. Whtlitdiecabeoff f 

' 10. What it the sqnere of ,01 f 

Amg. JOO 

11. Whet ii the squire of S,04? 

Am. 4|16 

12. Whet is the ^ power of 10 ? 

Am. 1000 

13. Whet is the cuhe of 2^ I 

Ang. 11 

ilVESTIOm. 

i 910. If a number bo multiplied by iteelf oneet v 
the prodnot called? If it be mnltij^ied by iteelf twioe, 
It the prodedt called 7 What doee the term pow«r i 
What ui the root? 

§ 311. What ia InTolation? What ia the number 
which dennatea the power? Where ia it written? 

i 919. How do yon raiae a number to any power ? 



EVOLUTION. 



§ 213. We have seen i 211, that Involutioii tei 
how to find the power when the root is given, 
lution is the reyerse of Involution : it teaches 
to find the root when the power is known, 
root is that number which being multiplied by i 
a certain numbex of tiisv^i^^ ^vtSl ^st^^Asd^ ^hia 9 
power. 

n eqiM«toox^le.TMw&«^*^ 



squARE HOOT. 237 

ber which being multiplied by itself once, will pro- 
duce the given number. 

The cube root of a number is that number which 
being multiplied by itself twice, will produce the 
given number. For example, 6 is the square of root 
of36: because6x6=36;and3isthecuberootof27, 
because 3x3x3=27. The sign >/~ placed be- 
fore a number denoie^that its square root is to be 
extracled. Thus, v'3U =6. It is caUedihe sign of 
the square root. 

When we wish tn express thai the cube root is to 
be extracted, we place the figure 3 over the sign of 
the square root : thus, V : Vaj'=3. ^ 

EXTRACTION OF THE SQUARE ROOT. ^H 

^ 215. To extract the square root of a numbefi^ 
to find a number, which being multiplied by itself 
■ once will produce the given number. Thus -^t^— 
2; for 2x2=4. And -/s~=3; for 3x3=9. 

Roots 1. 2, 3, 4, 5, 6, 7. 8, 9. 

Squares 1 4 9 16 26 36 49 64 81. 

From whidi we see that the square of either of 
the significanl figures is less than 100, and hence 
the square root if any two figures will be leas than 
10. It is also evident that there are but nine per- 
fect squares between 1 and 100. 

CASE I. 
§ 216. To extract the square root of a whole 



I. Point off the given nart^er into -ptrviia I'S v«» 
ytsures each, counted from tkt TigU, Vyj v*'^"^t°-*^ 
otxr lAe place o/wniti.OTWthe» oner tV* ■pVw*.^^ 
lirfdg arid so on. ^^^^| 



298 KYOLimoN. 

n. Find tke gremiat square m ike Jhtt perwim 
the lefty amd jdmee iu rwt o» the right efigr ife 
manner cf a guaiiemi in dhiskm, SmUrmet A 
Mpusreof tkeroat from the Jhtt period^ mndto Iftr 
rewudnder irtmg down the eeeomd period Jor « dtot^ 
demd. 

HL DouUe the root alreadif fanttd amdpimoo it 
on the left for a dioieor. Seek kow w m nf f timet the 
dioieor is contained in the dioidendj ex dutio e of the 
right hand figwre^ andjiace the figare in the roei 
and aUo at the right of the dioieor. 

IV. Multiply the dxwnr^ thns angmemttd, hg the 
lastJlgurerftherootfOiultmhiraet the product from 
the dividend, and to the remainder brvsg down the 
next period for a new dividend. 

V. Douldethewholerootoireadiffoand^ for anew 
dinsor,and continue the operation ms befint^ untU 
all the periods are brought down. 



1. What is the square root of 263169 ? 

We first place a dot over 263169(613 

the 9, making the right 25 

hand period 69. We then 101)131 
.put a dot over the 1 and XOl 

dso over the 6, making 1023)3069 
three periods. 3069 

The greatest perfect square in 26, is 25, the root 
of which is 5. Placing 5 in the root, subtracting its 
square from 26, and bringing dovra. the lyext i^mod. 
31, we have 131 for a dividend, «ck^Vj ^oivi^Si^Dk^'^ 
e have 10 for a dmsot. ^o^ ViHa wakXso»r 
3, I time. Plax:e 1 \>ox\i Vu xVe x^ wA yb 



sqtIABE ROOT. 

the diviior : then multiply 101 by 1 ; subtract the 
product and bring down the next period' 

We must now double l!ie whole root 51 for a now 
divisor, or we may take the first divisor after having 
doubled the last figure 1 ; then by dividing we obtain, 
3, the third figure of the root. 

Note 1. There will be as many figures in the 
root as there are periods in the given number. 

Note S- If the given number has not an exact 
root, there will be a remainder after all the periods are 
brought down, in which case ciphers may be annex- 
ed, forming new periods, each of which will give one 
decimal place in the root. 



2. What is the square root of 36729 ? 

36729(191,64 
In this example 1 



rtods of decimals, 
which give two 
places of decimals 




I 



38324)184400 
15329 S 
31104 Bern. 

3. Wiiat is the square _ . . . 

J)w. 327. 

4. What is the square root of 326874! ? 

Ans. 1606,23+. 
6. What is the square root of 7596796 ? 

6. What is the square lool rf ^fOT^iS^ M 



240 SVOLUTIOX^ 

7. What is the square root o 

CASE n. 

^ 217. To extract the square 
fraction. 

RUIiE* 

I. Annex one cipher y ifneceaary, to tl^^x^, 
her ofdeamal places shall be even, 

II. PoiM off the decimal into periods oft9^^^ ^ 
ures each, by putting a point over the place of fewa«^* 
a second over the place of thousandths, ^c. .- then est- 
tract the root as in whole numbers, recollecting that 
the number of decimal places in the root mil he equd 

to the number of periods in the given decimal, 

Ex. 1. What is the square root of ,5 ? 

,60(,707+ 
49 

140)100 
000 



1407)10000 
9849 



151 Rem. 

Note. When there is a decimal and a whole num« 
ber joined together the same rule will apply. 

2. What is the square root of 3271,4207 ? 

Ans. 67,194-. 

3. What is the square root of 4796,25731 ? 

Ans, 69,247+. 

4. What is the square root of 4,372694 ? 

Ans. 2/191+. 

WbtLt 18 the squate tooloi fiWJQan^^ 



CASE ni. 

:l die square n 



I. Reduce mixed numberi to improper fractiojis 
and compounA fractions to simple ones, and then re- 
duce the fraction to its lovxst terms. 

II. Extract the square root of the numerator and 
I denominator separately, if they have exact roots ; but 

when thetf have not, reduce the fraction to " 
and extract the root as in Case IT. 



2 decimal 



1. Whal is the square root of S^JJ I 

2. Whal is the square root of HH 1 

3. What is the square root of i^ViV ■ 



I, 



4. What i 
6. \Vhat ii 
6. What ii 



the square n 



the square root of Ht ? 

Aw. ,9X 



EXTRACTION OF THE CUBE ROOT. 

* 219. To extract the cube root of a number is l( 
find A second number which being multiphed intt 
itaelf twice, shall produce the given numWr- 

Thus, 2 is the cube root of 8; for 2x2x2=a 
Md 3 is the cube im>\ xA W ■, lot ^■^'4^.*}.='^ - 
Soots I 
Cubes 1 
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CASE I. 

$ 220. To extract the cu 
ber. 

RULE. 

I. Pointoff the given number into 
figure* eachf by placing a dot over the p^^ 
a second over the place of thousands, ant^, 
left: the left hand period unll 
three places of figures. 

II. Seek the greatest cube in the first period^ as^ 
set its root on the right, after the manner of a quo- 
tient in division. Subtract the cube of this figure 
of the root from the first period^ and to the remain' 
der bring dawn the first figure of the next period, 
and call the number the dividend, 

III. Take three times the square of the root jtut 
found for a divisor and see how often it is contained 
in the dividend and place the quotient for Ot second 

figure of the root. Then cube the figures of the root 
thus found, and if their cube be greater than the two 
first periods of the given number, diminish the last 
figure, but if it be less subtract it from the two first 
periods, and to the remainder bring down ike first 
figure of the next period, for a new dividend- 

IV. Take three times the square of the whole root 
for a new divisor, and seek how often it is contained 
in the new dividend : the quotient will be the third 
figure of the root. Cube the whole root and subtract 
the result from the first three periods of the given 
number, and proceed in a similar way for M the 
periods. 

£z. 1. What is the cu\)e tool oi^lWt5a»An\ 



f • ■ 

4=X3=48)3S2 dividend 
' Two firal periods - 99252 
(46)^=46x46x46= 97G36 

3x(46)'=6348 ) T9168 2d dividend 
The first three periods S9252847. 
(463)' - =99252847. 

I Atu. 

2. What is the cube root of 389017? 

Atu.T^ 

3. What is the cube 

Ant. 179-' 

4. What is the cube root of 32461759 

Am. 319.' 
6. What is the cube root of 84604519 I 

Ava. 439. 

6. What is the cube root of 259694072 ! 

^7U. 63a 

7. What is the cube root of 48228544? 

Ant.36i. 
a What is the cube root of 27054036008 ! 

Am- 3002; 
CABE 11. 
* 221. To extract the cube root of a decimal fi 



/irsi point over the ptoc* oj len-tus. in* »"^|^ ^^ 
ll&e place of ten. tAoiwondthi, o.i\A. so ou o ^1 



Aantx ciphers to the decimal, if i\jtKx3xa.T<i^->a i.Vw. 
it shall consitt o/3, 6.9, ^c. plow;*. T>»*-n. "P^*^ 
JSrsl point over the ploc* oj Ict-IHs. the »«^|^ , 
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third place to the right ; after te 
as in whole numbers. ^ 

Note 1. There will be as man^ di 
the root as there are periods in me 

Note 2. The same rale applies ^adiee^ 
number is composed of a whole niuzzAsr 
cimal. 

Note 3. K in extracting the root of jg j,^^ 
there is a remainder, after all the periods ha^^^^ 
broaght down, periods of ciphers may be ani^^^^ 
hf considering them as decimals. ^^ 

EXAMPLES. 

1. What is the cube root of ,1^464 ? 

Ans,fi^ 

2. What is the cube root of ,870983875? 

Am, ,955. 

3. What is the cabe root of 12,977875 ? 

Aru, 2,35. 

CASE III. 

i 222. To extract the cube root of a vulgar frac- 
tion. 

RULE. 

I. Redtue compound fractions to simple aneSf mM> 
ed numbers to improper fractions, and then reduce 
the fraction to its lowest terms. 

U. Then extract the cube root of the numerator 

and demmMator separately , if they have exact roots; 

btU if either of them has not an exact root, reduce 

the fraction to a decimal^ and extract the root as in 

' ' *Case. 

BXA1CPLE8. 

i 11 if the cttbt toot oC IH "^ ^ ^ 



34fi 



Whal is the cube root of 12^ ? 

What is the cube root of 31^ ! 
the cube root of -ff^ i 
the cube root of if ? 
ihe cube root of f T 
the cube root of f I 



4. Whal 

5. What 

6. What 

7. What 



^7M. 2^- 

Ant.Si. 

Am. l 

Ant. ,829+. 

Ana. 822+. 

Ans. ^3+. 



QUESTIONS. 

s Evolutioa 7 Wh&t i 



in the 



dDBi it leacK T 
1 number? What ii 
Muko tlie sign denoting the iqi 



"root? How do «o 

^ 315. WhatiBrcqulrcdwhanwewiihtoDxtrictthDiquira 
root of & nuiaberT Whal number ia greitei thkn Ibe •qoan 
of either of the aignilicant figures ? 

^ 31 S. How do you extnct Ihe squire root of ■ whal* 
number T How man; fig^urea will there be in the root T If the 
given number hu noton exact root, what may be done T 

^ S17. Hon do you extract the square root of a decimal 
fraction 7 When there it a decimal and whole number Joined 
together ? 

i 318. How do you extract the square root of a vulgar 
fraction 7 

f 319. What is tequirad when we are to extract the cube 
root of a number 7 

i 330. How do you eitract the cube root ofa whole numbtr 7 

^331. How do you Bitracl the cube root of a decimal frac- 
tion 7 How many decimal pUcea will there be in tha root 7 
Will Ihe same role apply when there ii a whole number and 
adacimal7 In aitracling tha root i( \.'b!«o\*».-»«™™*»"- 
wb»l Bitv be donet -x—d^b* 

jaaS.Hawdoyouoxlrtiotttifti'i^^o'*^'**''*"^^^ 



/ 
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ARITHMETICAL PROGRESSION. 

^ 223. If we take any number, as 2, we can, br 
the continued addition of any other numbeir, as i, 
form a series of numbers ; thus, 

2, 5, 8, 11, 14, 17, 20, 23, &c. in 

which each number is formed by the addition of 3 
to the preceding number. 

This series of numbers may also be formed by sub* 
tracting 3 continually from the largest number ; thus, 
23, 20, 17, 14, 11, 8, 5, 2. 

A series of numbers formed in either way is call* 
ed an Arithmetical Series, or an Arithmetical Prth 
gression; and the number which is added or sub* 
tracted is called the common difference. 

When the proportion is formed by the continued 
addition of the common difference, it is cedled an at- 
cending series ; and when it is formed by the sub- 
traction of the common difference, it is called a ife- 
scending series ; thus, 

2, 5, 8, 11, 14, 17, 20, 23, i» an wcendingr aeries. 
23, 20, 17, 14, 11, 8, 5, 2. ia a descending aeriee. 

The several numbers are called the terms of the 
progression : the first and last terms are called the 
•extremes, and the intermediate terms are called the 
means, 

^ 224. In every arithmetical progression there 
are five things which are considered, any three of 
which being fivenor known, the remaining two can 
^ determined. 

They are 

Ist the first term, 
2d the last term, 
3d the common diSeteiKSAi 
4th the number of tenat^ 
ih the sum of all tke term*- 




' By considering the manner in which (he ascend- 
ing progression is formed, we see ihat the 2d term 
is obtained by adding the common difference to the 
first term ; the 3d by adding the common difierenca 
to the 2d ; ihra 4ih by adding the common difference 
to the 3d, and ao on ; the number of additions being 
1 less than the number oftJic term found. 

But instead of making the additions, we may mul- 
tiply the common difference by the number of addi- 
tions, that is by 1 lesa than the number of terms, 
and add the first term to the product. Hence we 
liave 

CASE I. 

4 235. Having given the first term, the common 
JUfference, and the number of terms, to lind the last 
lUim. 

RULE. 

Multiply the common difference ty I less than the 



of terms, and to the. product add the first 
.,term- 
■». Ex- 1. Thefirslierm 

it, and the number of 

jtenn? 



* 36 

3 1st term 

, 39 last term. 

1 Am. 39. 

' S. A man bought 50 yards of cloth for which he 
•vnx to pay 6 cents for the first yard, 9 cent3 for the 
2d, 13 cents for the 3d, and so on iacTe,a&v(\% V) ^^ 
eormnon differeaix 3: howia^tV iii.Va-^w^^'s^** 






yet "dW^ ; i& ^ «a^ ^ dbe £3ic ^ 
t^ tia<9«i»ecitlieeM4f 16 j«m? 




SiATM; *ii« hattam of ss andnKsieid 
is e/f'ial v> tLe £/it tenn added «> ^te 
K^HtsU^Mi aSbmace hf 1 las thaa 
t«f roA^ it ^/Ikrwiy that tlie difimncc 
iriii t<f; eqaal to this pfodnet, and that ^ 
ditfitrreoce will be eqtuil to this prodnct divided h^ 1 
Uss than the number of tenns. Heaee we have 

CA9t n. 

^ 220. Haring given the two filnn i wi and ^ 
number of terms m an arithmetieal pi^gieanon, to 
And the common difSnrenee. 

RULE. 

Sulirant the Uu extreme from the greater ami Hf 
vide the remainder by 1 leu than the nmmier of 
termut the qtuftient vnll be the common difertmm. 

Kx. 1 . The extremes are 4 and 104, and the num- 
ber of terms 20 : what is the common diflbrence ? 

104 
4^ 

26—1=26)100(4 
100 

Ans, 4. 

2. A man has 8 sons, the youngest is 4 years old 
and tho eldest 32, their ages mcrease in arithmetical 
j)ro/frossion : what is the commcra diSuence of their 

32—4^28 : then 8-A^Y»^ ^ . 



:al fsogression. 

3. A man is lo travel from New York lo a cer- 
' tain pla.ce in 12 daj's, and to go 3 miles the first day, 
increasing every day by the same number of miles, 
so tliat the last day's journey may be 63 miles : re- 
quired the daily increase. 

Aiu. ^ miles. 
If we take any aiithmelical series, as 
3 5 7 9 11 13 15 17 19, kc. 
19 17 15 13 11 9 7 5 3 by revening the order 
22 22 22 22 22 22 22 22 22 ofthetwm.. 

Here we see that ihe sum of the terras of these 
two series is equal to 22, the sum of the extremes, 
multiplied by the number of terms ; and consequent- 
ly, the sum of either series is equal to the stun of 
the two extremes multiplied by half the number of 
terms. Hence we have ' 

CASE in. 

^ 327. To find the sum of all the terms of an 
•rithmelical progression. 

RULE. 

Add the two extremes together and mtdtiply their 
rum by half the number of tervu, the product mil be 
the sum of the seriei. 

Ex. 1. The extremes are 2 and 100, and thenum- 
l>er of terms 22: what is the sum of the series? 




1122 sum of s«ve». -^ 



SCO Gsox^lfticAi. PKOGitEssioir. 

S. How many strokes does Ihe hammer of a dock 
■trUte ia 13 hours ? 

AtuTS. 

"3. If 100 eggs weW placed in a right line, eMclll 
one yard liota. each other, and the first, one jtn 
from & basket: what dUtauce will a man travel wli» 
Bathers them up singly, aad places them ia the 
vaaket? 

Am. 5 miles, 1300 yardi 



GEOMETRICAL PROGRESSION. 

^ 228, If we take any number, as 3, aad multiply 
it continually by any other aumber, as 2, we form t 
aeries of numbers, tnus, 

3 6 12 24 4S 96 192, fc:. in which each 
number is formed by multiplying the number before 



■t by a 

Thi! 



This series may also be formed hy dividing con- 
tinually the largest number 192 by 2. Thus, 
192 96 48 24 12 6 3 

A series formed in either way is called a Geoma- 
trical Series, or a Geometrical Progression, and the 
number by which we continually multiply ot dividt, 
is called ihe cojnmon ratio. 

When ihe series is formed by multiplying con- 
tinually by the common ratio, it ia called an lucnut 
ing series ; and when it is formed by dividing coa- 
tinually by the common ratio, it is called a descend- 
ing series. 

Thus, 

3 6 12 24 Ifi ^ \'fft.'««,« 
iflB96 48 24 12 e ^ ""^ 



\ iflS 96 48 24 1 



1 numbers are called the ti 



called the extrema, 
called the means. 



qnd the intermediate 

^ 229. In every Geometrical, as well as la every 
Arithmetical Progression, there are five things whicii 
are considered, any three of which being given or 
known, the remaining two can be detennined. 
They are, 

1st the first term, ^ 

2d the last term, ^^ 

3d the common difiereiice, ^^H 

4th the number of terms, ^^B 

6th the sum of all the terms. ^ 

By considering the manner in which the ascend- 
ing progression is formed, we see that the second 
term is obtained by multiplying the first term by the 
common ratio; the 3d term by multiplying this pro- 
duct by the common rai ' ' 
inultiplicBtions being c 
terms. Thus, 

3=1 1st term, 
3X2=6 2d term, 
3x2x2=12 3d term, 
3 X 2 X 2 X 2=24 4th term, ice. for the other terms. 
But 2x2=2", 2x2x2=2', and 2x2x2x2=2*. 
Therefore, any term of a progresKion is equal to 
the first term multiplied by the ratio raised to a 
power 1 less than the number of the term. 

CASE 1. 



X given die 
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RULE. 

Raise the ratio to a power whose exponent itllm 
than the number of terms, and then multiply tki 
power by the first term, the product will be the last 
term. 

Ex. 1. The first term is 3 and the ratio 2 ; what 
is the 6th term ? 

2x2x2x2x2— 2' =64 

3 l et term 

Ans. 192 

2. A man purchased 12 pears : he was to pay I 
farthing for the first, 2 farthings for the 2d, 4 for the 
3 J, and so on, doubling each time : what did he pay ' 
for the last ? 

Ans. £2 2f 8d. 

3. A gentleman dying left nine sons, and bequeath- 
ed his estate in the following manner : to his execu- 
tors £50 ; his youngest son to have twice as much 
as the executors, and each son to have double the 
amount of the son next younger : what was the eld- 
est son's portion ? 

Ans. £25600. 
CASE II. 

^231. Having given the two extremes to find the 

sum of the series. 

RULE. 

Siibtract the less extreme from the greater, divide 
the remainder by 1 less than the ratio, and to the 
quotient add the greater extreme : the sum wiU be 
the sum of the series. 

^ 1 ' The first term is % iVi^ T«tl\o % ^xA the last 

^ 92 : what is the sum oi 0[i^ aensa'^. 

J 92 — 3=189 difEeience ol 0[i^ «xJCKitD», 
i=J)J89(189; then\S9 V\^^=^^ Am. 
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2. Jl gcQ^Ieman matried his daughter an New 
Teu's day, and gave her husband h towards her 
portion, and was to double it oiuhe first day of every 
month during the year : what ^as her portion ? 
Am. £204 15s. 

QCESTIOXS. 

i S33. Hav do you fotm m ArilhrneticEiI Ssries 7 Whst la 
tba common dllfurence 7 Whit iaan uicending aertes 7 What 
*. deicending aeries 1 What u« the tevsrsi nuntben called 7 
Wh&t ars the Gcat and last terms cdJed 1 What arc the inter. 
iDBdiiu terms culled 7 

f 3S4. In every Arithmetic&l Progression hnw man}' ttiiaga 
aiB considered 7 What are ihey ? 

} aS5. How do you find the lajl term wlien the ^al term 
' and common dilTBrenco are known 7 

§ aS6. How do jou find the cnramon difference, whoa Joa 
know Iho IwoeilreraBa and number ol' terms? 

6 327. How do JOU find the sum of the Beries? 

f S38. How do you form a tinoRK^triual Frogrcasion 7 What 
ia llie common ratia 7 What ia an ascending seriae 7— What 
a descending acrioa 7 What are the aoTcral nurabera called 7 
What are tlie tint and lut terms called ? What are the inter. 
t*rmeditttB terms cilled? 

4 SS3. How mmj things are considered in a Geomelrioal 
Proeression 7 What are they ? 

4 S30. How do you Und the list term when the first tera) 
and common diffurcnce are known? 

4931. How do you find the turn of the series 7 



PROMISCUOUS QUESTIONS. ■ 

1. A merchant bought 13 packages of goods, for 
which he paid S326 : what will 39 packages cost at 
fjt the same rale? 

■> 'S.i'Two merchanva, Kaiii'^vta.iai^v^^^'^^- 
P'iW* ia ^320 lot 5 moRilia. s^ai- ^ ^'^^ ta'i-s**' 
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they g«Lined£^00: how much should eack OM »| 

CGlVG ? ' 

Afu^ A £^ 13f mid, B £46 6f 2fi^ 

3. If I buy lOOO Ells Flemish of linen, for XW 
what must it be sold for per £11 English, to mdu 
£10 by the purchase ? Ans. ^ 4d. 

4. What number taken from the square of 54 wil 
leave 19 times 46 ? Ans. 2043. 

5. If I of a gallon of wine cost | of a £, what will 
4 of a tun cost ? 

Am- £105. 

6. If an of&cer's salary be £48 per annum, how 
much will he receive in 232 days ? i 

Am. £30 IQs 2id+. 

7. If a gentleman spends, one day with another, 
£1 7s 10 fit and at the end of the year has saved 
£340, what is his yearly income ? 

Ans. £848 14^ 4cid. 

8. If 8 cannons expend, in one day, 48 barrels of 
powder, how much will 24 cannons expend in 22. 
days ? 

Ans, 31683ar. 

9. What number is that which being multiplied 
by ^ will produce i ? 

Ans, j. 

10. A person dying divided his property between 
his widow and his four sons : to his widow he gave 
$1780, and to each of his sons S1250 : he had been 
25^ years in business, and had cleared on an aver- 
age $126 a year : how much had he when he began 
busin — ? Ans, 83567. f- ^ 

^ ^esieged ganisou coiksvavixi^ ol ^i^ to^ 

oned for 6 moiitW, W\ Vieacnx^ ^^^™ 
\ of 5 monlhs, vWsvui^^ ^^ tivtwv^j ^^ 



PHOHISC COL'S QUESTIONS. 



'Una ih&t ihe re Til ail ling pro viii ion lasted 6 moDthi 
■ many men were sent away ? 

Ans. 283, 
S. What number added to llf , wilt prodi 

n^ 

Ans. Siiii 

3. Wliat number multiplied by ^, will produce 
J ? Am. 26}f 

i, A man had 12 sons, the youn^st was 3 years 
nnd the eldest 5S, and iheir ages increased in 
imelical progression : whnt was the common dif- 
Qce of their ag^s { 

Am. 5 years. , 

5. Asnoit in getting up a pole, 20 feet high, was 
^rved to climb up 8 feet everyday, but to descend 
et every night: in what time did he reach the 
of the pole ? 

Ans. i days. 

6. Two persons, A and B are indebted to C ; A 
s £3173, which is the least debt, and the difler- 
) of the debts is £371 : what is B's debt 1 

Am. S2S44. 

7. What is the difference between twice fouratid 
|r and twice forty-foui : also between twice five 
■fifty and twice fifty-five f 

Ans. 40 and 50. 
S. A lady being aslied her age, and not wishing 
ive a direct answer, said, I have 9 children, and 
e years elapsed between the birth of each of 
D I the eidfst was born when I was 19 years old, 
[the youn^l is^ow exactly 19 : what was her 
JL " Ans. fi4 -"jetss.. 

% (ffJiai number »dded to fti* «ii ^* •&»'«^> 



nths: ^H 

"■ 1 

iduce 1 



968 'nmntcDouE questiohs. 

SO. A nta mi/M to ses &t 17 years of igii I 
yeiaa altor ba hid a son bom, who lived 4£ Twn 
and died httm Lis fattier : after which the fathti 
lind twice Wenty years aad died: what was thi 
age of the fatbei 1 

Ant. Ill yein. 

21. A brinde cf horse coniistiDg- of 384 men, , 
to be fonnea into a solid bady consisting of 32 mn 
in front; how many ranks will there be T 

Ant- 12. 

22. Aioomnfeei long and 18 feet wide istobi 
coveTed with painted cloth j of a yard in width : bov 
many yarfa will cover it ? 

Ayu.». 
aa A, B and C trade together and gain SI80, 
which is to ba shared according to each one's stocV; 
A put in tl40, B $300, aad C 9160 ; what laeacli 
man's share 7 

Ant. A's S2S, B's $60. and C's »3S. 
S4. There is a stone which measures 4 feet ( 
inches long, 2 feet 9 inches broad, and 5 feet 4 inchtt 
deep : bow many solid faet does it contain ? 

Ant. 66 feet- 

25. Two men depart from the same place tai 
travel in difierent directions; one goes 7 miles mj 
the other II milas per day: how far will they bt 
apart at the end of the IZih day ! 

Axt. 216 tntUa. 

26. How many planks IS feet long and 15 jnrhw 
wide, will floor a barn €&} feet Iodk and 334 (mi 
wide? ^ , 

A^u. lOSri. 



PEOMlSCli-OUS QCEsriOHS. S6> 

'Ji. The swifteit velocity of a cannon bill, i* about 
'.S^'JOft feot in a second of lime- In whit lime, at ihai 
-iiils. would it be in moving from the eartli to ih« 
Eun, admitting '.he distance to be 95 miilionf of 
miles, and the year to contain 365 days 6 hour*. 
^Itk. 7tifij yeart. 
^< 29. The slow 01 parade stRp is 70 paces per min- 
"lite, at 2S inches each pace : how fast ii that pet 
'bow? 

Am. mi milei. 

30. A wall of 700 yards ia length was to be buili 
in 29 days. Twelve men were employed on il foi 
11 days, and only completed 220 yards. How many 
men must be added to complete ilie wall in the re- 
quired time ? 

Ans.i. 

31. How far will 600 millions of guineas reach, 
when kid down in a. straight line touching one ano- 
ther, supposing each guinea to be an inch in diame- 
ter 7 

Am. 7891mi. 728yd. 2ft. Sin. 

32. A gentleman whose annual income is £1500, 
spends 20 guineas a week : does he save or run in 
debt, and how much f 

Am. He saves £408 per annum. 

33. A person bought 160 oranges at 2 for a penny, 
and 180 more at 3 for a penny \ after which be aold 
them out at the rate of 5 for 2 pence : did he make 
or lose, and how much ? 

Am. He lost 6 pence. 

34. My factor sends me word he has bought goods 
10 the value of £500 13( &d upon my account :. >«Ik^>- 
will his commission come to B.<.^ii« t'ew.-''- 
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18 weeks, at the imte of 20 ounces a d*j for €ack \ 
man ; how roaoy men will the same proriiiaiis aaiD- 
tain for SO weeks, at the rate of S oooccs a day for 
each maB? 

Ans. 2250 men. 

% A jrotmgerhrother received 88400, which was 
jnsf } of his elder brother's fortune : what wai iht^ 
fiither worth ? 

Ans. $19200. 

37. If 20 men dm perform a piece of work in 12 
imytf how many men will accomplish three times as 
mneh in one-fifth of the time ? 

ilns.300. 

38. Suppose that I hare A of a ship worth S1200; 
what part have I left after selling } of f of my share, 
and what is it worth ? 

Ans. AVleft,wortht966,06+ 

39. What number is that which being multiplied 
(>y I of } of 1^, the product will be 1 ? 

Am. 1}. 

40- What number is that which being multiplied 
l^y three thousandths, the product will be 2637 ? 

Ans. 879000. 

41- What length must be cut off a board 8j^ inches 
broad to contain a souare foot, or as much as 12 
inches in length and 12 in breadth ? 

Atis. 16|4 inches. 

42. A man exchanged 70 bushels of rye, at t0,92 
per bushel, for 40 bushels of wheat, at tlt374 per 
Dushel, and received the balance in oats, at 90*40 
per bushel : how many bushels of oats did he re* 
eejre t 

mm aid saddlt tofai>i%T WN»«t^%>Sa. 



y^ 



aai the hone is worth 10 litncs aa much ki thcnd- 

die : what is the value of the hone ! 

aw: 8120. 

44. Four persons iraije [Dither oq a capital ot 
I 86000, of which A put in J. B J. C J and D the 

J-esl ; at the end of 4 yean ihey had gained 61728 : 
■what was each one's share of lie gain * 

I D-a S 3M 

45. A farmer being aikrd hour mmj aheep ke 
had, answered, that be had them in fire Gelds, in tb? 
first he had i of hia floclc, in the Mcood j. io the 3d 
4, in the 4th |^, and in the Sth 450 : how inanj 
had he T 

Aat. 1200. 

46. The circumference of the earth is 360 degreci, 
and each degree is 69} miles, how long' woold * 
man be in travelling round ii, who traTelled al t&c 
rate of 20 miles a day. the year being reckoned at 
365 days 6 hours ? 

Am. 3 years, 1551 daya. 

47. How many bricks S inches long lod 4 iocbei 
wide, will pave a yard thai is 100 feet by 50 feet ; 
also a yard that is 50 feet square ! 

A>u. 22500— 2d yard 11250. 

48. Sound travels about 1142 feet in a ttaaU. 
Now if the flash of a cannon be seen al the momcU 
it is fired, and the report beard 45 seconds aAer, 
what distance would the observer be from the ^sa*- 

49. Two persons dspvt fiom t\« «aSB*^**? ■*?* 

; Mfff/s 3S. and the other 3ft tnvVfcs ».6»'!- *^'*; 

mwl in ifae same directVon. V.ovr S«t "^^ ^"^ 



f I 



aptxt at the end of 19 dajt. end ham fiv if dMf 
tniTel in contnuy directions? 

j^^ i 76 miles same diiectiaii. 

' i 1292 miks opposite direclkoL 



50. In a certain orchaid, ^ of the trees bear a^ 
alet, ^ of the trees bear peaches, ^ of them pinmia 
X20 of them cherries, and 80 of them pcaxs : hov 
many trees are there in the orchard ? 

240a 



APPENDIX* 

HEI^ATIlfO TO BrSIlf ESS. 

FORMS OF ORDERS. 

Mswxi. M. Javis & Co. 

Please per John Tbompooa, or order, 
ftre bnndred dollare, and place toe tame to my aoeonnt. 

PCTSK WOKTBT. 

New York, Juiu 1, 1833. 



Ma. JossrH Ricn, 

twenty cents, in goods from your store, and cbatfe the 

Obedient Servant, 



Please nay the bearer 8izty.oae doUera 

foods troi 
your 



JOBM PABtOm. 

Niw York, July 1, 1833. 

.-^0e^ 

FORMS OF RECEIPTS. 

Rsceiptfor ATotici/ ou Accmimt. 
*t/r»d, Sew ITork. June Ski, \^V<A ao\»^«»^^toxi 



r Money on a Note. 
.___jiT«d New York, Jona 5, 1833, of LaoniTd Wilih, 
[ hundrod and forty dollars, on hii note Tor one tbounnd 
ll«ra, dalBd Now York. January I. 1833. 
|&40,00. ■'■ f*' ^" 

FORMS or NOTES. 

Negatiaile Nole. 

35,50. Now York, Miy 1, IE 

For v&lae ncoived I promiis to pay, on dai 

Abal Bond, or ordar, Iwcnty-Sva dollir> and tiAy a 

BitiiiN Uou 



I 





Note Payable 


to Bearer 

K«w York 




Io.l 




May a, 1633. 




For nlua receiTed, 


pnmia to 
irer, aigbt h 

I 


pay, lia monthi 


tat data. 
ty.fiv9<i 


M John Jobne, or bai 
llan and thiity-oina 


undrad and lai 
itaci Pehhy. 









Note by two 


PeriOTU. 




a.«.fit. 




Now York, 


Jona 8, 18S8. 


mdndu 


For value reoaived, we, joinllj 
pay to Richard Rick^ or order 


and aovarally 
on demand, ,U 

Ekoi Allan, 
JoHK Allah. 




JVbrt PayabU 


at a Bank 





Ifam and t««Bty.fiT« e«nU, tox i»li» tw»w«A- »«_.,». 




to A >. w «<4>r. (Bm BaTL] Kawif AWB«< tosi 

> Ill iil'imliiBlM MJtiBiir --At wJuM. aJ 

trnfmnt of tW H>kM. Bntoa H«Ih^ bmI if ba AcSih 
■•rh»( k, Iba iMUw Bar t^^ nfOR fj^a* af AM 

4, irilMMlaiaBaiaM«U(li>AB.a(to>Ri.lkMlk 

inmtr aJMM )i latpwuiHa. *sd faa bbM paf lo aaj penne 
wh'. hold* lb* dMc. 

i. TI)* lima *t wUch a not* ii to ba paid iliaald alnn 
ht nimad. hoi if no lim* ia (peciGed, Ih* dntrer BiBn hc 
wbfn riH|ulrt>l lo dn no, itid iha note viU dnw isurakulM 
Iha pivBiaitl la dMmnrlRl. 

C. when a not*, pafabia at a falnre day, bacomei due, il 
will draw InUraM, Ibough no nmntton U inide of inHreil. 

T. In earh of Iha SUlaa there n a rait of intareal Mlib. 



Ir a rila hlghrr thtn lagal iaUnat be Uken, the drainrer, in 
moal ur \he 8ta(M> 1* nol bound to pay Ibe note. 

8. If two {Hiraona joiotly and suverajlj give their nott, 
(Baa No. 3J il may be oollected oreitheroftliem. 

0. 'I'hn worda '-For value receired," ahoutd bo axpraueil 

in. Wlmn a note la giTon, pijibla on a fixed davi and in 
a ■iMDilliiaitlsla, aainvhial or rye, pafmantmunba oAred 
•I Iha apaslltad ttmi, and ifit ii not, iha holdor can damud 
(h* villi* In moaa;. 



A PRACTICAL SYSTEM 



BOOK KEEPING. 



PeuoNi tnnraetlng bmineBS End it necmsBrj to writa 
dosn ths uticleB bougUl or sold, together with thsir pricu 
and the nanieg of Ihe personi with nhom the birgaini ut 



BookKbe 



1 mf Ihod of recording such Ir 
It is divi'ied ' 



ealJed 
Single Entry nnd Double Entry, The method by Single 
Entry is ths nioal simple, and insirers for all comnrion biui. 

Book Keeping bj Single Entry reqaires two books, b. D»y 
Book and a, Leger ; and wlien cash Ba.1eB ere extensive, an 
additions] book is necesiary, which is called a Cash Book. 



DAY BOOK. 

a full history of the busin 
rdsr in whicb ihsy may tii 



This book should c 
transact ions, in tbe pi 
occurred. 

Thelrinsferofsn account rrom the Day Book to the Le- 
ger. is called posling llio sooounl. 

Each page of the Day Book should he ruled vith two col. 
umns on the right hand of tbe page, one far dolIarBi and one 
for cents, and one column oh Ibe letl hand for entering the 



and place of residenee ; and then should follow a full ai 
count of the IranBactlons in business in the exact order in 
which they may have occurred. 

The name of the person, or cualomer, is lirst written with 
th* tetm Dr. or Ct. opposite, accarding u lie becaosek -a. 
dabtoT or cndilor by the transaclian. ._^ 

Gtatra-Uj, Ibe person Who reoeiTM \«'Da>Aiii, uii'C&"1f^fl 
roa who pvU wiih his protwrtv it vli« C»«4i.\M. __ J 
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BOOK XCE 




■hould 



dtbtor to the unonnt of the g^oods, 
ipeeified particulurl j in making the charge. 

If I bay goods, on credit of C D, I enter C D Cr. ta t 
amoant of the goods, taking care to epeciiy the goods in ti 
charge. 

If I par money for, or on aeeonnt of another person, b 
becomes br. to me for the amoant paid. 

If a person pays money fer me, he becomes Cr. to me fo 
the amoant paid. 

The Day Book and Leger are generally designated. Da; 
Book A, Day Book B, Leger A, Leger B, &c. : for whei 
one book, in the course of Easiness, is filled with charges, \ 
new one is taken. 

DAY BOOK A. 
Pkgel. JS^iserd P. i^wen, i^eie Kerifc, Jhjm 1, 1833. 



; PoUo 

'Lteer. 

I ■ 

i XL 



XL 



y^ 



New York, June iff, 1833. 

George Wilson, - - - - Dr. 
To 11 c wt of sugar at 89 per cwt. $99,00 
To 661b. of coSee at 80 cts. pr. lb. 13,20 



Henry Jones, Dr. 

To baiance of former aecoant, 8159,10 
To 5 gals, of molasses at 33 cts. 

j per gal 1.60 

! 2d. 

' Charles Patch, - - - - Dr. 



John Dodson, • 



Dr. 



^ I I To 10 pieces of cloth at 84,50 

^ *• per piece $45,00 



To 15 vards of calico at S5 cts. 
per yard. ... 



Dr. 



lis 



160 



II 

y I I To Ctah 8337.09 ll 

^ To one hogshead of gin. . . 134,09 1451 



1 



II 



3.75 II 48 



WillijiiTi Wells, - - . . 
To 4001b. of beef at $3,35 per 

1001b 8 33,00 

To 60001b. of caeesea\%\^c^«v «SW» 



ii 
I 



» 



T< 



11 



T, 



Henry Jones. 
Br Cash, 



Cx. 



V 



George WiUon, 



- - - - Cr. 
.... 8130 
dale for . 13.30 



ToBSlb.arbullarXSOi 



- - 8275,10 
. . 135,00 
9. per lb. 17,00 



Daniel Judson, . - . - Dr. 
To 3 hhd. oroiolauM at £30 eich, $60,00 
To 3 bar. of aaitod shoil al $6 per 

birrel 34,00 

To 4 kegi of raiaina nt $9 par kg. 8.00 

Charles Palch. - - - 

BjCiih. 

By hi> Bota of (hit doCe, due 
Aug. 1, 1833, 



8400.00 
51,11 



Daniel Judaon, - - - - Cf. 
B7llG».ofb«cf«tScti.pBr». & S.HS 
BrSDbu. ofoataal37cUperbuab. IS.SO 

Jared Newton, - ■ - - Dr. 
To 1 piBoa of linen 36 ;irda, . 849,5(1 
To3v<i.ofbrOBdololhat4,50pety<i 13,50 
TD4Gt6.DfDaUaBl6ata, ■ . 9,76 
lOi*. 

Jarad Newion. • - - - Cr. 

By Cuh 83T.5S 

By do ai.a6 

John Dodaon, Cr. 

ByCHh 8H50 

%30U.ofbutt«rBtiecU. parii, 3,£Q , 
By hi* note of Uii 4tt«, oft tot awA,^ S^ 

/ , / John iitXiKiX, - - ■ ^^ 



Br Cuh, 



D rr,! imni ■honldto mkd OB tl» rie-gT** 

egi^r. oae for doUu* ud ooi ftr a«^?« 

le 1*0 colonuu oatliBUt, aaalDiBi^cafj 

d:!, and Uw otfaet Ar bMrtiaf tb» ^2 

.,n which tb« WMDODt fa liiiMfcwlT^ 
>3^'es of the Lofn, ftoM MOh atih^, ^ 
tadag an MMMt, thpD^ miMtwia ^_ 
two eqiud puti^ ia wUah otm m^ jj 



SDij null whom Ui* ■ 

luce letter! It the lap of tb* bft hand p«|*. 
Thi. Df^bits nre entuwl on Iho kA bMd 

Credi ■ " ^ ■" ■ " 



'p*:^?^. _??.*"*• 

'« 



olIrowaattB. 
■.faalw^BVM 



least funi, When tho uioonnt uelonli Ud laag^ 
Binr, is in the aMonot of Join MoHaiU. 

At the top of tha laft hand colamn, we entat 
Tindei v;hlch, we eater thad^iorilie month oa ; 
tranEacLlon took gdaca ; and M iha adjoining eohsl 
ter the pip of the Day BoiA from which tbe ■ 
transferred. 

U'hen there are •ereial aideles cbu-gad in the] 
we need not epeciiy them allilut may eatei them 
gcr und^r ihe general name of" Sundries." Havi 
tlic aci-ounl, WB enter tha ■p»g«Df (he Leger lo wl 
been Iransfemd, in tbe led htnd column of tha 
and appusite the nccoiut, end msJie e. iomA X lo 
eye and eliow that tha accooat ia poated. 

Wc begin poeting with Um aoeoaat ol 
wh<i Etands charged en the Day -Book wM I 
poBied til? fint ehuge, w* run the ey* ouit 
Dsy BDok.toaaeifthtnaiaaiiyathMefaMkac 
snd Jind ihit in pap S baie cndkid hf 100 iiu 
1 note Ihr $12fiSi- TbeM iUma'mMM ^k«w 
Y^e credit side, and u tbe dAite«U'«Mlll»*W 



. ^1 th« > 



Kiterad in the D&y Book. Va 



n the i< 



When 



ii ditcovBnd, if it ba in fiivor of ifae cuitomei he ihould be 
charged with the amount, and if agminst him, he ihould ba 
eisdited with the amount. In poaling the account of JaTed 
Nawton, a miBlake was made against him of $31,36, which 
waa lactified bj crediting him wilh the amount. 

When a charge is entered on the wrong aide of Ihe book, 
u when a panon ii charged with that for which ho ought tfl 
have baen credited, Iwici the amount must be entarad ao the 
other aide of the book to make the account right. 

Every Legsr ahould have an Index, where the namaa of 
«1I pfrsona, who have accounta in the Leger, ihouId ba ar- 
tanrcd in alphabetical order. 

When a Legsr is filled, all the accounts are balanced, and 
whan we tranifer the balances to a new Legsr, wo charge 
" Tn baluic* from Leger A, pa^" — • 



INDEX TO LEOER. 



Dedtos, Joka 1 



5! Folia 
M. 
MeNritLJohn 1 

N. 
Newton, Jared 1 



k 



Siutril P. ^HDR, Ntui York. Jim 1, 1633. 



1833. 


Folio 
1. 


Dr. George Wilson, 


• 

119 


HI 


JOBVI 


'• 


Dr. Henry Jones, ■ - 

To Snndriei, .... 


IGO 


70 


jdua. 


"■ 


Dr. Charles Pptch. 
ToCBih, . . - «327,09 
To onii ho^heiidorgin. 184,03 


"■ 


11 


Jowi! 


'■ 


D(. Jolin Dodsnn, • - 
ToSnadtiu, 


48 


7a 


Jum3 


'■ 


Dr. William Wells. - 
To Sundries - 


633 


» 


Jniite 


1. 


Dr. John McNeill, ■ 

To Sundries, .... 


117 


10 








99 








ToSundrie 


00 


Jim. B 1. Dr. Jared Newton, ■ 

ToSundiin*, .... 


58 


T8 




UBOER A. Paoi 1. 



Edwmrd P. Nixon, New York, June 1, 1833 



1833. 
June 5. 



D.B. 
2. 



Cr. ... 
Bj cash 9100 : hn note $l2Jilb 



cti 
11320 



JiUM 3. 



2. 



By Cash, 



Cr. 



160 



70 



Jane 6. 



1. 



Cr. 
Bj Cash, 
Bj his note. 



•400,00 
51,11 
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11 



Jan 10. 



2. 



Cr. 

Bj Cash, 
By San<hies, 



"924,50 
14,25 



48 



75 



Jana 5. 



2. 



Cr. 
By Cash in full, 
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00 



Jan 10. 
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Cr. • • • - 
By Cash, $^100 

By bal. trans, to new act. . 317,10 



417 



10 



Jane 8. 
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Cr. - - - 

By Sundries, (27,78 

By bal. trans, to new act. 64,22 



92100 



Jim 10 
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By Cash, 
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